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PREFACE. 



This is the second of a series of two books embracing a com- 
plete coarse in arithmetic both oral and written, for schools be- 
low the high-school grade. 

The first 276 pages comprise a brief course in the mdiments 
of arithmetic, inclading, in their order, integers, decimals, prop- 
erties of n ambers, fractions, compound numbers, measurements, 
and percentage ; and closing with outlines for reviews and exami- 
nations. 

The subjects of this brief course are those essential to prepa- 
ration for business, or for advanced study ; and they are as fully 
treated as the average age and advancement of pupils in such a 
course will justify. 

Oral and written work are combined throughout the brief 
course. Every method of computation is introduced by simple 
problems that contain only small numbers, and can be solved 
orally. These are followed by similar problems that contain 
larger numbers, and require written solutions. 

The arrangement of the matter conforms to the synthetic or 
inductive method of instruction ; every principle and process of 
computation, and every essential fact or principle being devel- 
oped by inductive questions. 

The definitions, principles, and rules are simple, clear, concise, 
and comprehensive. All rules for computations are based upon 
principles previously deduced by inductive questioning ; and the 
number of definitions, principles, and rules is reduced to the 
minimum. 
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Incomplete forms of the elementary combinations are given 
in tables, which the pupil is required to copy, complete, and 
memorize. 

The oral exercises in adding, subtracting, multiplying, and di- 
viding in series^ and the written exercises in forming combina- 
tions at sight, secure accuracy and rapidity in the use of numbers. 

The problems in written work are ample for all needed drill 
and practice. They fijrnish copious illustrations of methods and 
processes, and abundant exercise in the application of these meth- 
ods and processes to business computations in the various occupa- 
tions, trades, and professions. 

Pages 277-364 comprise matter strictly supplementary to the 
subjects in the brief course. They contain articles on methods 
of proof, general principles of division and fractions, short meth- 
ods of computations, converse reductions; price, quantity, and 
cost ; longitude and time ; compound numbers, the metric sys- 
tem, percentage, proportion, involution, and evolution ; measure^ 
ments, and forms of business paper. 

The arrangement of this supplement is such, that the study of 
the several subjects may immediately follow the study of the 
same subjects in the body of the book ; or the supplement may 
be taken up in course, after the study of the body of the book 
is completed. 

The book contains as much work in the theory and practice 
of numbers as can profitably be done in four school years of 
eight to ten months each, — the brief course occupying three 
years, and the supplement one year. 

Two editions of this book are published — one with answers to 
the problems, and the other without answers. 

The work is submitted to the public, with the confident belief 
that it contains all the essentials of a model text-book. 
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CHAPTER I. 

INTEGERS. 



SECTION I. 

NOTATION AND NUMERATION. 

1. Arithmetic is the science of numbers and the art 
of using them. 

3. A unit is a single thing or one. 

One apple, one dollar, one dozen, one hundred, are units. 

3« A number is a unit, or two or more units. 

One, fifteen, forty-six apples, two hundred pounds, are numbers. 

4. The unit of a number is a single thing or one^ 

of the kind expressed by the number. 

The unit of fifteen is one ; of forty apples, one apple ; of two hun- 
dred twenty-five pounds, one pound. 

5. An integer is a number that expresses whole or 
undivided things. 

Integers are also called whole numbers* 

6. Ten figures are used in writing numbers. They are 
0123456789 

a. The naught is often called cipher or zero* 
6. The other figures are called digits. 




8 SECOND BOOK JN ARITHMETIC. 

7. To express an integer not greater than nine, only 
one figure is used. 

8. To express an integer greater than nine, two or 
more figures are used. 



aagaaaaaaa 

Ten ones 



one tea. 



9. Ten ones taken together are a ten. 
Ten is vritteu 10 



Two tens are written 20 
Three tens " " 30 
Four tens " " 40 
Five tens " " 50 



Six tens are written 60 

Seven tens are " 50 

Eight tens " " 80 

Nine tens " " 90 



10. "When an integer is expreased by two fignres, the 
left-hand figure expresses the tens, and the right-hand fig- 
ure the onea. 

\ ten and 6 ones are written 16 
3 tens and 5 ones, written 35 I 7 tens and ones, written 70 
E tens " 8 " " 68 I 9 tens " 1 one, " 91 




are one hundred. 
II. Ten teTia taken together are a Irnndred. 

One hnndred is written 100 
Two hundred is written 200 Six hundred is written 600 

Three hnndred " " 300 Seven hundred " " 700 

Fonr hnndred " " 400 Eight hundred " " 800 

Five hundred " " 600 Nine hundred " " 900 
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13. When an integer is expressed by three figures, the 
left-hand figure expresses hundreds; the middle figure, 
tens; and the right-hand figure, ones. 

2 hundreds, 4 tens, 3 ones are two hundred forty-three, written $43 
4 hundreds, 6 tens, 2 ones are four hundred sixty-two, " 462 
6 hundreds, 7 tens, ones are six hundred seventy, " 670 

8 hundreds, tens, 4 ones are eight hundred four, " 804 

9 hundreds, 1 ten, 2 ones are nine hundred twelve, '' 912 

EXEBGISES. 

A» Write and read the numbers expressed by 



1 hundred 2 tens and 4 ones. 

2 hundreds 2 " " 4 " 

3 " 3 " " 4 " 

4 " 4 " " 4 
6 " 3 " " 7 



u 



u 



6 hundreds 5 tens and 1 one. 

7 " 4 " " ones. 
9 " " " 8 " 

2 " 9 " " 3 

8 " 6 " " 6 






B. Bead 

12 64 

51 99 

80 76 

28 17 



130 
216 
952 
305 



427 
746 
810 
685 



C Write in words 

13 88 611 

71 66 193 

20 94 308 

59 47 572 



821 
450 
734 
206 



D. Express by figures 



1. Eighty-two. 

2. Twenty-seven. 
S. Ninety-three. 

10, One hundred seventeen. 

11, Two hundred ninety-one. 



4- Forty. 

5. Sixty-nine. 

6. Fifty-five. 
19. 
20, 



12. Four hundred sixty-three. 
IS. Six hundred seventy-six. 
H. Three hundred thirty-eight. 

15. Seven hundred fifty-two. 

16, Eight hundred twenty-four. 

17. Nine hundred forty-five. 

18, Five hundred eighty-nine. 

A2 



21. 

22. 
2S, 
24. 
25. 
26. 

27. 



7. Seventy-nine. 

8. Fourteen, 

9. Thirty-seven. 
Nine hundred. 
Five hundred sixty. 
Three hundred ten. 
Six hundred ninety. 
Eight hundred forty. 
Six hundred six. 
Seven hundred two. 
Five hundred seven. 
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Ten bandied s 



liir 



are one thousand. 



IS. Ten hundreds taken together are a thousand. 
One tboDsand is written 1,000 
Two thousand, 2,000 Six thousand, 6,000 

Three thousand, 3,000 Seven thousand, 7,000 

Four thousand, 4,000 Eight thousand, 8,000 

Five thousand, 5,000 ' Nine thousand, 9,000 

14. Ten thmtsamds taken together are a ten^housand. 
Ten ten-thousands _takeii together are a himdred^hou- 

tamd. 

One ten-thonsand is written 10,000 

Two ten-thousands are twenty thousand, written 20,000 
Eight ten-thousands are eighty thousand, " 80,000 
One hundred-thousaud is written 100,000 

Five hundred-thousands are written 500,000 

15. When an integer is expressed by more than three 
figures, the figure at the left of hundreds expresses thmi- 
sands; the figure at the left of thousands expresses ten- 
tkouscmds ; and the figure at the left of ten - thousands 
expresses hundfed-thmsamds. 



1 6. Every three figures in an integer, 
counting from the right, are a period. 
Periods of figures are separated by com- 
mas. 



8 Y 4, ; 



In 



The fi™* "" right-hand period consists of onesy tens, and 
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hwfidreda ; and the second period of ones of thousands, 
tens of thousands, and hundreds of thousands. 

Eighteen thoasand five hundred thirty-six is written 18,536 



Thirty-two thousand 


eight 


a i 


* 32,008 


Forty-seven thousand two hundred 


a i 


' 47,200 


Sixty thousand four hundred twenty " * 


' 60,420 


Two hundred forty thousand 


U i 


' 240,000 


Four hundred eight thousand five hundred " * 


* 408,500 


Five hundred thousand three hundred two " * 


* 500,302 


Six hundred fifty-two thousand ten 


a i 


' 652,010 


Eight hundred fifty thousand sixty- 


■one " * 


* 850,061 


Exercises. 






A. Eead 






8,000 


26,506 


574,000 


809,051 


100,905 


6,400 


37,081 


629,005 


40,269 


60,041 


2,560 


93,274 


700,044 


660,020 


482,070 


J8. Express by words 






6,014 


33,000 


19,040 


530,240 


404,040 


3,405 


80,900 


865,480 


902,105 


40,040 


4,009 


90,209 


300,070 


20,007 


876,643 



C Express by figures 

1. Five thousand ; sixty thousand ; two hundred thou- 
sand ; seven hundred sixty-five thousand. 

S. Nine thousand eight hundred; two thousand six; 
seventy-two thousand four hundred; seven hundred forty- 
seven thousand two hundred. 

5. Fifty thousand twenty; seven hundred ten thou- 
sand ; eight thousand fifty. 

4^ Eight hundred one thousand four; two hundred 
thousand six hundred forty ; four thousand fifty-six. 

6. Sixty-three thousand four; six thousand eight hun- 
dred nineteen ; three hundred thirty thousand sftv^iafc^. 
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6. One hundred five thousand four hundred seventy ; 
seven thousand two hundred forty ; nineteen thousand 
three hundred one ; fifty-six thousand eleven. 

7. Five hundred forty thousand seventy-two ; one thou- 
sand nine hundred three ; nine hundred fifty-seven thou- 
sand five hundred three. 

8. Nine hundred thousand six hundred ; six hundred 
eighty thousand five; three hundred sixty-five thousand 
two hundred ninety-four. 

9. One thousand ten; fifty thousand three hundred 
sixty-seven; four hundred sixty thousand twenty; eight 
hundred three thousand. 

10, Five hundred thousand three hundred eighty-four ; 
twelve thousand nineteen; nine hundred nine thousand 
nine hundred nine. 

17, The third period of figures expresses ones of mill- 
ions, tens of millions, and Kv/adreds of millions ; and the 
fourth period expresses ones of billions, tens of billions, 
and hund/reds of billions. 

Two million five thousand eighty is written 2,005,080 

Thirty-four billion three hundred twenty- 
four thousand five hundred eighty-six " " 34,000,324,686 

Forty million forty-four thousand twelve " " 40,044,012 

One hundred twenty-nine million three hun- 
dred seventeen thousand five hundred " " 129,317,500 

Seven hundred fifty million two hundred 

thousand seventy " " 750,200,070 

Nine hundred three billion fifty million 

five hundred ninety-four thousand " " 903,050,594,000 

Four billion six hundred million seven 

hundred eighty-six " " 4,600,000,786 

1 8. In any period the right-hand figure expresses ones, 
the second figure expresses tens, and the third figure ex- 
presses hundreds. 



INTEGERS.— NOTATION AND NUMERATION, 13 



19. The order of a unit takes its name from the 
place it occupies. 

A digit written in the first place, expresses units of tJie first order; 
in the second place, it expresses units of the second order; in the 
third place, units of the third order; in the fourth place, urdts 
of the fourth order; and so on. 

20. A digit, in any place except the first, expresses 
two values — simple and local. 

31. The simple value of a digit is the value ex- 
pressed by its name. 

33. The local value of a digit is the value given to 
it by the place it occupies. 



a 
o 

• 1-4 

'5 '9 '^ 



as 

P 
O 

• 1-4 

? § 

2 



CD 

§ 
g -S 



a 



-5 



o o s 



,5SS £55^5 tSStf^ 
w^ft^ WH^ WH^ 



^ to to 

2 o ^ 
W H O J 



>- Names of Units, 



•5 -5 -5 

•4^ <«-3 -4^ 

(M rH O 



rS -5 '^ 

"*3 •*» -*a 

Oi c» i- 



^ ^ ja 

-«-3 -^ <»J 

«o »o -^ 



CO 



16 0, 3 7 4, 6 8, 



5 'd "S J 

5 (M rH J 

9 4, 



Places, and Or- 
ders of Units. 
Figures. 



Fourth. 
Billions. 



Third. Second. 
Millions. Thousands. 



Y 

First. 
Ones, 



Nnmbers. 



>• Periods. 

Names. ) 



33. Notation is the writing of numbers. 

34. Numeration is the reading of numbers. 

35. Principles of Notation. 

I. Ten units of <my order a/re one unit of the next 
higher order. 

II. One tmit of a/ny order is ten tmits of the next lower 
order. 
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A* Copy and read 



Exercises. 



4,660,738 

93,066,840 

460,502,000 



232,107,008 

3,050,300,126 

13,006,010,050 



800,014,000,200 

58,700,026,090 

242,424,242,424 



8,080,800,880 

70,707,070 

999,999,999,999 



J8. Write in figures 

1. Eight million five thousand three hundred four. 

2. Eighteen million nineteen ; fifty-six thousand. 

3. Eight hundred million seven hundred seven thou- 
sand five hundred six. 

^. Two hundred four million ninety thousand two hun- 
dred seventeen ; fifty million thirty thousand three. 

6. Six hundred fifty-nine million twenty-five. 

6. Four billion two hundred fifty-nine thousand thirty. 

7. Eighty billion seven million four hundred thousand. 

8. Seventy -four billion seven hundred four million 
nine thousand ninety-nine. 

9. Seven hundred sixty billion eighty thousand two 
hundred ninety-one. 

10. Three hundred billion seven hundred million two 
hundred thousand. 

C. "Write in words 



9,708 

400,009 

40,080,276 



72,069,209,000 

30,030 

1,702,050 



12,065,687 

3,031,050,004 

136,700,009,016 



200,007,000 

80,026,780,240 

220,202 

26. The sign of doUars is $. It is called the dol- 
lar mark. 

A period (•) is placed before any number expressing 
cents. This period is called the decimal point* 



$38 is 38 dollars. 
$ .69 is 69 cents. 
$ .07 is 7 cents. 



$6.10 is 6 dollars 10 cents. 
$41.08 is 41 dollars 8 cents. 
$9,013.44 is 9,013 dollars 44 cents. 
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Copy and read these numbers : 



$759 


$.27 


$96.72 


$23,401 


$.19 


$9,460.11 


$107,970 


$.04 


$762,308.06 


$60,060,660 


$.09 


$300.91 


$6,328,163 


$.46 


$8,026,640.00 



27. In expressing cents, or dollars and cents, by figures, 

1. Place the dollar ma/rh hefore the number. 

2. PJxice the decimal point hefore the cents, 

3. Place a cypher hetween the decimcH jpomt amd amy 
numher of cents less tha/n 10, 

Express these numbers by figures : 



Eighty dollars seventy-one cents. 
Two hundred dollars sixty cents. 
Nine thousand five dollars one cent. 
Four billion fifty dollars eleven cents. 
Three dollars seventeen cents. 
Ten thousand ten dollars nine cents. 



Twenty cents. 
Sixty-five cents. 
Eight cents. 
Three cents. 
Ten cents. 
Fifty-six cents. 

)88, EuLE FOB Notation. 

Begvrming at the left^ write the hund/reds^ tenSy amd 
ones of each period in order; write ciphers m all vacant 
places/ and sepa/rate the periods hy commxis. 

29, Rule for Numeration. 

Begva at the left amd read each period^ omittmg the 
nam^e of the last period amd the na/mes of all places filled 
with ciphers. 

Exercises in Notation and Numeration. 
-4. Copy and read 



25,026,025 


600,000,000,000 


15,015,155 


18,018 


3,003 


65,055,000,000 


200,386 


901,020,002,960 


40,425 


8,208 


1,000,890 


25,026 


2,002,002,002 


66,606,066 


260,010,00^ 


\ n^\,^^^^%V>i^ 



c: 
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S. Write and read the numbers expressed by 

1. 6 millions, 3 tens ; 7 ten-thousands, 4 tens, 5 ones. 

2. 1 ten- million, 6 millions, 4 hundred -thousands, 8 
thousands, 5 tens, 2 ones. 

3. 7 hundred-thousands, 3 ten-thousands, 3 hundreds, 7 
tens, 8 ones. 

^. 4 biUions, 8 ten-thousands, 3 hundreds, 6 ones. 

6. 3 ten - billions, 9 billions, 7 hundred -thousands, 9 
thousands. 

6. 4 hundred -billions, 2 ten -billions, 9 ten -millions, 5 
millions, 7 tens. 

C Express by figures 

L Thirty-seven million ninety-eight thousand four hun- 
dred twenty. 

^. Eight million fifty thousand; ninety million six 
hundred thousand nine ; eighty-one thousand twelve. 

3. Six hundred one million three hundred six. 

^. Nine billion two hundred seventy thousand. 

5. Ninety dollars ten cents ; twelve cents. 

6. Twenty thousand six hundred seven dollars eight 
cents ; forty-nine dollars. 

7. Fifteen billion four million nine thousand eight 
hundred twenty. _ 

8. Six thousand one hundred one dollars five cents. 

9. One hundred million twenty -five thousand four 
hundred ; four hundred billion seven hundred thousand. 

10, Nine hundred seventeen bilHon three million six- 
teen ; ninety thousand five. 

Note 1. — ^For otUlines of notation and numeration for review, see page 269. 

Note 2. — Teachers who prefer that decimals should be studied in con- 
nection with integers, will now require their pupils to study notation and 
numeration of HAPimals, pages 111-120, 



SECTION n. 



ADDITION. 

Oral Work. — SO, L Eichard has 3 doves, and Thom- 
as has 6. How many doves have the two boys ? 

The two boya have 3 doves and 6 doves, which are 9 doves. 

^. If you pay 4 cents for figs, and 7 cents for raisins, 
^how many cents do you pay out ? 

3. James has 9 marbles, and his brother George has 4 
more than he has. How many marbles has George ? 

^. Sarah has 9 plums, and Emma has 4. How many 
plums have the two girls? 

5. A grocer sold 5 pounds of Japan tea, and 8 pounds 
of black tea. How many pounds of tea did he sell ? 

6. Six boys and seven girls are in the same class. How 
many pupils are in the class ? 

7. If you go 8 miles east, and I go 9 miles west from 
this school-house, how far apart shall we be ? 

8. A hunter shot 8 pigeons and 8 quails. How many 
birds did he shoot ? 

9. A man paid 9 dollars for flour, and 9 dollars for coal. 
How much did he pay for both ? 

31. A. To every tenth number, from 11 to 91 inclusive. 



1. Add 1. 

2. Add 2. 


3. Add 3. 

4. Add 4. 


6. Add 6. 
6. Add 6. 


7. Add 7. 

8. Add 8. 


9, Add 9. 
10. Add 10. 


B. To &vi 

1. Add 1. 

2. Add 2. 


3ry tenth nn 

3. Add 3. 
Jh Add 4. 


mber, from 

5, Add 6. 

6. Add 6. 


12 to 92 im 

7. Add 7. 

8. Add 8. 


jlusive, 

9. Add 9. 
10. Add 10. 
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1. Add 1. 

2. Add 2. 



6. Add 5. 
6. Add 6. 



7. Add 7. 

8. Add 8. 



P. Add 9. 
10, Add 10. 



C To every tenth number, from 13 to 93 inclusive, 

S. Add 3. 
^ Add 4. 

33, Like numbers are numbers that have the same 
unit. 

33. Unlike numbers are numbers that have dif- 
ferent units. 

a. The numbers 5 trees, 19 trees, 237 trees are Wee numberSf be- 
cause they have the same unit — 1 tree. 

b« The numbers 5 trees, 19 men, 237 dollars are urUike nurribers, 
because they have different units — 1 tree, 1 man, 1 dollar. 

34. Addition is the process of finding the sum of 
two or more like numbers. 

a. The numbers added are the parts. 

h» The number obtained by adding is the sum or amount. 

EXEBCISES. 

1. Which of the numbers 5 rods, 16 days, 7 gallons, 3 
days, 9 rods, 12 days, 4 gallons, 13, 6, 87 yards, are like 
numbers ? Why ? 

^. Add 8, 5, and 3. Add 6 books, 4 books, and 7 books. 

3. What is the sum of 9 miles, and 4 miles, and 8 miles ? 

-^. The parts are 4, 11, and 7. What is the amount ? 

6. The parts are 13 bushels, 5 bushels, and 6 bushels. 

What is the sum ? 

6. A lady bought a bracelet for 8 dollars, and a locket 
for 15 dollars. How much did her purchases amount to ? 

7. A cabinet-maker paid 12 dollars for oak lumber, and 
9 dollars for cherry. What sum did he pay for lumber ? 

35. A. To every tenth number, from 14 to 94 inclusive. 



1. Add 1. 

2. Add 2. 



3, Add 3. 
i. Add 4. 



6. Add 5. 
6. Add 6. 



7. Add 1. 

8. Add 8. 



9, Add 9. 
10. Add 10. 



INTJSGEBS,— ADDITION. 
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1, Add 1. 

2. Add 2. 



S. Add 6. 
5. Add 6. 



7. Add 1. 

8. Add 8. 



9. Add 9. 
ia Add 10. 



JB. To every tenth mimber, from 15 to 95 inclusive, 

S, Add 3. 
^. Add 4. 

36. The ^igrit' of addition is an upright cross, +. 
It is read cmd or jpl/us; plus means more. 

37. The si^n of equality is two short, parallel, 
horizontal lines of equal length, =. 

4 + 7 + 16 = 27 may be read "4 plus 7 plus 16 equal 27;" or "4 
and 7 and 16 are 27;" or ''the sum of 4, 7, and 16 is 27." . 

A. Eead— i. 8 + 7+9 + 23=47. | ^. $145 + $37 =$182. 
S. 3 men+4 men + 17 men=24 men. 
If., 21 pounds +13 pounds =34 pounds. 
5. 8 ounces +11 ounces +6 ounces =25 ounces. 

Written Work.—S. Use the proper signs, and write 
1. 9, 13, and 38 are 60. 
^. 7 dollars plus 16 dollars equal 23 dollars. 
3. The sum of 7 quarts plus 15 quarts plus 9 quarts is 
31 quarts. 

4'. 14 miles, and 27 miles, and 7 miles are 48 miles. 
5. 145 rods added to 572 rods equal 717 rods. 

C Copy and complete each of the following exercises : 



1. 6 + 8+ 2 = 

2. 9+4 + 12 = 



S. 6+ 8+7+4 = 
Jh 17 + 10+3 + 8 = 



5. 16 + 3 + 2+ 4= 

6. 29 + 5 + 3+10= 



Oral Work. — 38. A. To every tenth number, from 
16 to 96 inclusive, "^ 



1. Add 1. 

2. Add 2. 



S. Add 3. 
J^. Add 4. 



5. Add 5. 

6. Add 6. 



7. Add 7. 

8. Add 8. 



9, Add 9. 
10, Add 10. 



IB* To every tenth number, from 17 to 97 inclusive. 



1. Add 1. 

2, Add 2. 



S. Add 3. 
i. Add 4. 



5. Add 5. I 7. Add 

6. Add 6. 8. kaL^L 



'•I 



9. Add 9. 

10. feAW^. 



r 
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Written Work, — 39. Copy the exercises in A, B, 
and Cy and add each exercise twice, in the order nnmbered, 



each line first from the left and then from the right. 


•■Juavi. 


A 


1 


2 


3 


4 


5 






lO 


II 




12 


13 


14 


6 


2 


8 


5 


3 


1 




15 


3 


7 




1 


6 


4 


7 


6 


3 


9 


6 


2 




16 


8 


2 




6 


1 


2 


8 


9 


7 


4 


1 


4 




17 


5 


7 




3 


9 


8 


9 


2 


1 


8 


6 


7 




18 


3 


4 




9 


5 


4 


B 


1 


2 


3 


4 


5 






12 


13 


14 


15 


16 


17 


6 


8 


4 


6 


5 


7 




18 


5 


3 


9 





4 


2 


7 


3 


9 





2 


8 




19 


8 


2 


8 


3 


5 


3 


8 


6 


5 


3 


7 


4 




20 


7 


1 


7 


8 


5 


4 


9 


7 


2 


5 


8 


9 




21 


6 





6 


7 





5 


10 


9 





7 


4 


7 




22 


9 


8 


6 


7 


8 


6 


H 


9 


6 


8 


7 


6 




23 


5 


7 


4 


9 


8 





c 


1 


2 


3 


4 


5 


6 




7 


8 


£ 


10 


II 


12 


13 


1 


6 


9 


4 


3 


8 




2 


6 


6 


2 


4 


8 


IJ. 


4 


8 


3 


9 


9 


6 




5 


7 


2 


8 


8 


3 


15 


9 


5 


8 


9 


5 


8 




4 


6 


6 


9 


9 


5 


\6 


8 


4 


7 


9 


8 


8 




9 


3 


7 


9 


8 





17 


1 





9 


9 


6 


8 




3 


2 


3 


9 


7 


4 


18 


6 


5 


7 


8 


2 


8 




2 


9 


7 


9 


6 


9 


l* 


5 


3 


6 


8 


4 


8 







7 


6 


^ 


5 


3 


20 


4 


9 


7 


8 


4 


8 




7 


6 


7 


9 


4 


6 


21 


1 


5 


6 


7 


3 


8 




6 


8 


4 


9 


3 





22 


8 


2 


7 


7 


9 


8 




9 


2 


7 


9 


2 


5 


23 


9 





4 


7 


9 


8 




8 


8 


2 


5 


9 


8 


24 


1 


9 


7 


6 


7 


8 




7 


4 


7 


9 





2 


25 


7 


7 


5 


6 


8 


8 




2 


9 


9 


9 


8 


3 


26 


8 


8 


7 


6 


8 1 


3 




2 


3 


7 


9 


9 


9 


27 


6 


5 


2 





7 1 


3 




8 


9 


7 


8 


7 


3 
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40, Copy, complete, learn, and recite the 

Table of Pkimaby Combinations in Addition. 



1+1- 


2 + 1- 




■ 3+1 = 

2 + 2 = 


4+1 = 
3+2 = 




8+1 = 


7 + 1 = 










7 + 2 = 


6+2 = 




6+1 = 


6 + 1 = 




6 + 3 = 


6 + 3 = 




5+2 = 


4 + 2 = 




6 + 4= 


4 + 4 = 




4 + 3 = 


3 + 3 = 




9+1- 


9 + 2 = 




9 + 3 = 


9 + 4 — 




8+2 = 


8 + 3 = 




8+4 = 


8 + 5 = 




7 + 3 = 


7 + 4 = 




7+6= 


7 + 6 = 




6+4 — 


6+5 = 




6 + 6 = 






6+5 — 








9 + 6 = 




1 


9 + 7 = 




9+6 = 


8 + 6 = 




9+8= 


8+8 = 




8+7 = 


7 + 7 = 








9 + 9= 






Note.— This table contains all the combinations thai 


^ can be formed by 


adding any two o. 


f the first nine 


} integers. 






41. 


EXEBCISES 


IN Addition at Sight. 




, j 6 1 


9 


4 8 3 


7 2 


6 


"■ ( 1 1 


1 


111 


1 1 


1 


2 j 8 2 


1 5 


3 9 6 


4 7 


3 


" ( 2 2 


: £ 


2 2 2 


2 2 


3 


3(6 S 


) 5 


8 4 7 


5 9 


6 


*■ ( 3 S 


[ 3 


3 3 3 


4 4 


4 


4 i 8 A 


7 


5 7 8 


6 9 


7 


- ( 4 4 


: 4 


6 5 5 


5 5 


6 


5 J 9 ^ 


; 8 


9 7 8 


9 8 


9 


- ( 6 € 


\ 6 


7 


7 7 


8 8 


9 



Note.— The preceding exercises are to be written upon the board, and 
used in class drill daily, until every pupil can give, at sight, the snm of the 
numbers expressed by any two digits. 
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Or(d Work, — 4)8, A. To every tenth number, from 
18 to 98 inclusive, 

3. Add 3. 
i. Add 4. 

jB. To every tenth number, from 19 to 99 inclusive. 



1. Add 1. 

2. Add 2. 



5. Add 6. 

6. Add 6. 



7. Add 7. 

8. Add 8. 



P. Add 9. 
10. Add 10. 



i. Add 1. 

2. Add 2. 



5, Add 6. 
^. Add 6. 



3. Add 3. 
^ Add 4. 

C To every tenth number, from 10 to 100 inclusive, 



7. Add 1. 

8, Add 8. 



9. Add 9. 
10. Add 10. 



i. Add 1. 
^. Add 2. 



5. Add 5. 

6. Add 6. 



7. Add 7. 
^. Add 8. 



9. Add 9. 
10. Add 10. 



5. Add 3. 
4. Add 4. 

43. A. (a) 15 days, 230 days, 9 rods, 70 pounds, 16 
bushels, 50 days, 37 rods. 

(5) 194 pears, $3,115, 280, $16, 75 pears, $36, 283 pears. 
{c) 68 boys, 13 horses, 291 sheep, 8 houses, 1,751 pigeons. 

1. Which numbers in {a) can be added ? Why ? 

2. Which numbers in (5) can be added ? Why ? 

S. Which numbers in (5) can not be added ? Why ? 
4,. Which numbers in (c) can be added? Why? 

5. What numbers can be added ? 

6. What numbers can not be added ? 
jB. 1. Ones must be added to what ? 

^. Tens must be added to what ? Hundreds, to what ? 

5. To what can a unit or units of any order be added? 
4. To what can not a unit or units of any order be added ? 

6. Add 300, 200, 700, 500, and 100. 

6. Add $.10, $.90, $.30, $.50, $.80, and $.60. 

7. Add 7,000, 1,000, 4,000, 2,000, and 5,000. 

C How many ones and how many tens are there 
1. In the sum of 7, 5, 8, and 3 ? 
^. In the sum of 4, 9, 6, 2, and 1 ? 

3. In the sum of 10, 30, 20, and 40 ? 



*- Farts. 
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44. Principles of Addition. 
I. A whole equals the swm, of aU its parts. 
II. Only units of Uke orders cam, he added. 

Written Work.— 4^. Ex. The 

parts are 720, 4,813, 1,327, 504, and ^ocsaa. 

6,732. What is their sum ? ^^^ 

A 8 1 S 

Explanation.— I write the parts— ones y ©^/y 

under ones, tens under tens, and so on — l,o/i7 

and draw a horizontal line below the 60^ 

last number. 6,732 J 

Adding the ones, I have 16 (=6 ones // 096 s 
and 1 ten), and I write the 6 ones be- "*' °°' 

low the line, for the ones of the required 
sum. Adding the 1 ten with the tens of the given numbers, I 
have 9 tens, which I write for the tens of the sum. Adding the 
hundreds, I have 30 (= 3 thousands), and I write in the place 
of hundreds in the sum. Adding the 3 thousands with the given 
thousands, I have 14 thousands (= 4 thousands and 1 ten-thou- 
sand), which I write for the thousands and ten-thousand of the 
smn. 

The result, 14,096, is the required sum. 





Problems. 






A i 


2 


3 




4 


5 


657 


$3,140 


36 




$52.41 


4,213 


360 


1,205 


725 




.78 


145 


208 


4,332 1,413 




48.36 


32 


845 


2,011 9,879 




9.29 


5,276 




$ 






$ 




6 


7 






8 


9 


$100,872 


125,600 




$ 


132.79 


6,267 


63,494 


85,638 






31.48 


221,532 


926,735 


7,257 






238.40 


99,835 


19,622 


735,528 




9,478.43 


892,763 


6,368 


863,264 






68.57 


81,676 


824,463 


856,470 






2.56 


725,052 
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jB. Copy these exercises and add eaeli one twice, in the 
order numbered, adding each column first upward and 
then downward, and each line first from the left and then 
from the right. 



1 


2 3 


4 


10 


II 12 


13 


5 $20 


$15 $30 


$12 


14 100 


333 350 


116 


6 $19 


$10 $17 


$44 


[5 321 


240 175 


210 


1 $55 


$27 $13 


$36 


16 105 


600 920 


800 


8 $32 


$16 $11 


$23 


[7 621 


127 155 


513 


9 $40 


$21 $34 


$18 


18 584 


321 230 


109 


19 


20 


21 


22 


23 


24 


25 $26.30 


$ 9.37 


$60 


$88.94 


$76.30 


$ .08 


26 $18.05 


$28.25 


$ 3.55 


$73 


$ .04 


$16.15 


2J $60.15 


$ .09 


$ .90 


$16.91 


$59.60 


$11.11 


2J $ .75 


$10.06 


$35.16 


$ .07 


$66.95 


$ 8 


29 $36 


$49.29 


$70 


$66.10 


$ 4 


$17.40 


30 $40.10 


$ 6.03 


$12.22 


$ 4 


$97.10 


$ 9.09 



Oral Work. — C 1, Albert has 19 apples, Frank has 
5, Edgar has 7, and Charles has 10. How many apples 
have the four boys ? 

The four boys have the sum of 19 apples^ 5 apples^ 7 apples, 
and 10 apples^ which is 41 apples. 

2. One winter a farmer fed 14 tons of hay to his cows, 
5 tons to his horses, and 9 tons to his sheep. How much 
hay did it take to winter his live stock ? 

5, A farmer sowed 20 acres of land to oats, 30 acres to 
wheat, and 10 acres to com. How many acres did he sow ? 

^. A boy gave 60 cents for an arithmetic and 20 cents 
for a slate. How much did he give for both ? 

6. What is the sum of 66, 5, 6, and 9 ? 

6, How many are 48+3 + 6+9+4? 

7. What is the amount of $32, $9, $6, $4, and $7? 
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8, I paid 30 cents for a pound of coffee, and 14 cents 
for a quart of molasses. How much did I pay for both ? 

I paid the sum of 30 cents and 14 cents; 14 cents are 10 
cents + 4 cents ; 30 cents and 10 cents are 40 centa^ and 4 cents 
are 44 centa Hence, I paid 44 cents for both. 

9. A grazier has 70 head of cattle in one pasture, and 
41 head in another. How many cattle has he ? 

10. A shoe dealer sold 40 pairs of kip boots, and 38 
pairs of calf boots. How many pairs of boots did he sell ? 

11. A hatter bought 70 cases of silk hats, and 56 cases 
of felt hats. How many cases of hats did he buy ? 

12. A clothier sold 30 sack coats, 40 dress coats, and 18 
overcoats. How many coats did he sell ? 

13. How many books are 40 books + 20 books + 56 books ? 
U. What is the amount of $ .80, % .30, $ .40, and $ .25 ? 
15. What is the sum of 200, 700, 300, and 250 ? 

Written Work. 



n L 


2 3 


4 


7 


7,887 


600,954 $ 4,718.85 $6,109.32 


$ 9,300.25 


7,538 


432,798 28,569.09 84.69 


16,000.10 


5,852 


759,890 1,296.52 730 


44,999.87 


3,929 


635,428 64,903.28 8.06 


65,874.08 


4,387 


970,325 4,925 


6,043.17 


3.76 


25 


$ 


$ 


7,444.15 


8,110 


5 


6 


68,974 


478 


1,325,086 


1,368,122,097 


13.64 


9 


764,572 


4,513,265,928 


98,525.23 


808 


3,426,515 


9,157,934,684 


.09 


2,491 


1,812,328 


1,369,668,624 


400.45 


6 


25,680,087 


7,117,944,958 


22,776 


374 


7,548,766 


461,371,480 


18,106.30 


9,466 


6,754,645 


804,875,333 


78,003.14 
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Oral Work. — B. 1. Alva paid 21 cents for a knife, 
and 18 cents for a ball. How much did both cost him ? 

Both coat him the sum of 21 cents and 18 cents ; 21 cents 
and 10 cents are 31 cents, and 8 cents are 39 cents. Hence, 
both cost him 39 cents. 

2, Helen paid 63 cents for butter, and 3i cents for 
cheese. How much did her purchases amount to ? 

3. A lady paid 48 dollars for a book-case, and 12 dol- 
lars for a table. How much did she pay for both ? 

^. Enos gave % .45 for a sled, and $ .18 to have it 
painted. How much did the sled cost him ? 

6, A merchant sold one cloak for $28, and another for 
$27. How much did he receive for both ? 

6. Lucy paid $ .38 for a pair of gloves, and $ .25 for a 
comb. How much did she pay for all ? 

7. A coal dealer bought 90 tons, 73 tons, and 85 tons 
of coal. How many tons did he buy ? 

8. Upon a steamboat are 85 men, 64 women, and 13 
children. How many persons are on the boat ? 

9. How many horses are 41 horses, 98 horses, and 11 
horses ? 

10. $34 + $27 + $45 = how many dollars ? 

11. 56 sheep-f-18 sheep + 47 sheep=how many sheep? 
. 12. What is the sum of 44, 37, 16, aod 7 ? 

IS. The parts are 59, 34, 83, and 12. Find the amount. 

WriUen Work. — II 1. What is the sum of 123 
pounds, 103 pounds, and 3,140 pounds ? 

2. What is the amount of $96.12, $132.07, $98.76, 
$72.38, and $115.25 ? 

3. Add $7.28, $241.09, $ .42, $ .96, and $44.52. 

4. A miller bought 1,284 bushels of wheat, and 859 
bushels of com. How many bushels of grain did he buy t 
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5. The four quarters of an ox weighed 142 pounds, 137 
pounds, 181 pounds, and 184 pounds. What was their 
total weight ? 

6. In five days a dairyman made 37 pounds, 42 pounds, 
34 pounds, 55 pounds, and 43 pounds of butter. How 
many pounds of butter did he make in the five days ? 

7. I sold a wash-stand for $6.50, a bureau for $11.63, and 
an easy-chair for $8.25. How much did I receive for them ? 

8. One week a raiboad company bought 154 cords, 115 
cords, 180 cords, 145 cords, 94 cords, and 269 cords of 
wood. How many cords were bought that week ? 

9. A merchant gained $218 on a lot of goods that cost 
him $463. For how much did he sell the goods ? 

10. Three men. A, B, and C, buy a machine-shop, A fur- 
nishing $2,163 of the purchase money, B $3,085, and C 
$1,236. How much does the shop cost ? 

11. A lumberman drove seven rafts of logs down Pe- 
nobscot Eiver to Bangor. In the first raft were 1,276 
logs, in the second 859, in the third 1,009, in the fourth 
793, in the fifth 1,318, in the sixth 925, and in the seventh 
1,158. How many logs were in all the rafts ? 

IZ. I bought a village lot for $325, and paid $22.63 for 
taxes. For how much must I sell it, to gain $72.37 ? 

46. EuLE FOR ADDirioN OF Integers. 

I. Write the numbers so that v/nits of the same order 
mm/ be in the sa/ms col/wm/th. 

II. Add the wnits of the lowest order ^ write the ones of 
the svmi, in the result^ amd add the tens of the svm, with 
the waits of the next order. 

III. So proceed with the units of ea>ch order ^ ami write 
the entire sum of the waits of the highest order. 
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Problems. 

A. 1. Add 346, 5,279, and 8,165. 

^. What is the sum of 376, 128, 593, and 842 ? 

3, $2,317, $954, $1,683, $75, and $381 amount to 
how many dollars ? 

4 Find the sum of 56, 1,642, 485, 691, 3,482, and 
22,849. 

5. What is the amount of $.93, $.25, $.81, $.19, 
$ .44, $ .75, and $ .50 ? 

6. Add 720, 4,813, 1,327, 504, and 6,732. 
Written Process. Making the Computation. 

7^0 6, 13, 16 ; write 6 (add 1). 

i^SlS 4,6, 7,9; write 9. 

1^327 12, 15, 28, 30; write (add 3). 

50 If, 9, 10, 14 ; write 14. 
6 732 Result, 14,096. 

H,096 

7. A lady paid $25 for a bureau, $42 for 6 chairs, $65 
for a sofa, $57 for three tables, and $35 for a bedstead. 
How much did her purchases amount to ? 

^8. One forenoon a street car made 5 trips, carrying 54 
passengers the first trip, 48 the second, 63 the third, 62 
the fourth, and 49 the fifth. How many passengers did 
the car carry that forenoon ? 

9. A fruit grower sold 74 barrels of russet apples, 56 
barrels of greenings, and 152 barrels of pippins. How 
many barrels of apples did he sell ? 

10, How many rods of fence will it take to inclose a 
field that is 43 rods long and 24 rods wide ? 

11. In nine days I travel 60 miles, 110 miles, 35 miles, 
69 miles, 86 miles, 94 miles, 115 miles, 25 miles, and 100 
miles. How many miles do I travel ? 
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/^ 12. A store on the first floor of a building rents for 
$1,365 a year, the offices on the second floor rent for $762, 
and a photograph room on the third floor rents for $278. 
How much is the whole rent of the building ? 

13. A produce dealer bought 720 bushels, 145 bushels, 
and 1,124 bushels of oats. How many bushels of oats did 
he buy ? 

Oral Work* — S. 1. In an orchard are 20 pear-trees, 
10 more apple-trees than pear-trees, 15 plum-trees, and 6 
more cherry-trees than plum-trees. How many trees are 
in the orchard ? 

^. A Swede came to America when he was 11 years 
old ; 14 years afterward he married ; 6 years later his wife 
died, and she has been dead 13 years. What is his age ? 

3. In a park are an elm 40 feet high, an oak 50 feet 
higher than the elm, and a pine 60 feet higher than the 
oak. What is the height of each tree ? 

^. A nurseryman sold 60 pear-trees to one farmer, 30 
to another, and 17 to another. How many pear-trees did 
he sell ? 

5, A farmer has 14 cattle, 11 horses, and 23 sheep. 
How many head of live stock has he ? 

6, In building a bridge it took 64 days to do the mason 
work, 46 days the wood work, and 18 days the grading. 
How many days did it take to build the bridge ? 

7, I paid 84 cents for fruit, and 66 cents for candies. 
How much did I pay for all ? 

8, James paid 25 cents for a slate, and 37 cents for a 
reader. How many cents did he pay for both ? 

9, A lady taught a summer term of 65 days, and a 
winter term of 76 days. How many days did she teach 
In the year ? 
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10. My cows give 49 quarts of milk in the morning, 
and 67 quarts in the evening. How many quarts do they 
give in a day ? 

11. Orson found 28 plums under one tree, and 94 plums 
under another. How many plums did he find ? 

12. A steamship landed in ITew York with 45 first-class, 
16 second-class, and 72 steerage passengers. How many 
passengers did she bring ? 

13. Louise is 15 years old, her mother is 27 years older 
than she, and her grandmother is 35 years older than her 
mother. How old is her grandmother ? 

y li' A farmer has 28 acres of woodland, 40 acres of 
pasture, 30 acres of meadow, 16 acres in wheat, 3 acres in 
potatoes, 4 acres in com, 20 acres in oats, 2 acres in root 
crops, and 1 acre in yard and garden. How many acres 
are there in his farm? 

Written Work.^C* L A real-estate agent sold two 
houses for $1,830 each, a city lot for $2,210, and a farm 
for $12,125. How much did the sales amount to ? 

2. C has $4,258, B has $328 more than C, A has $529 
more than B, and D has as much as B, C, and A. How 
much money have the four men ? 

3. What is the sum of thirty-five million eight hundred 
seventy-six thousand one hundred twenty, three hundred 
ninety-six thousand four hundred ninety-one, and five hun* 
dred forty-three thousand six hundred seven ? 

^. A man bought three houses, paying for them $1,804, 
$1,602, and $2,355. He sold them for $2,395 above cost. 
How much did he receive for them ? 

6. A fruit dealer paid $15.45 for oranges, $20.34 for 
lemons, $27.59 for pine-apples, and $16.72 for cocoa-nuts. 
How much did the fruit cost him ? 
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6. A man paid $3,256 for a farm, $1,217 for the Kve 
stock, $557 for farming implements, $373 for the crops 
on the ground, and $439 for repairs. How much was his 
total outlay ? 

7. A contractor received $14,100 for building a hotel, 
$885 for building a livery stable, $2,637 for building a 
house, and $3,233 for building a warehouse. How much 
did he receive for the four jobs ? 

\^ 8. Monday I deposited $52.18 in the bank, Tuesday 
$68.47, Wednesday $45.52, Thursday $78.77, Friday $80.16, 
and Saturday $119.82. What was the amount of my de- 
posits for the week ? 

9. One month a grocer received $486.69 for sugars, 
$390.25 for teas, $166.50 for fruits, and $1,767 for other 
goods. What was the amount of his sales for the month ? 

10. Find the sum of 15 million 9 thousand 17, 9 mill- 
ion 508, 675 thousand 899, and 245 million 326 thou- 
sand 8. 

11. North America contains 8,593,000 square miles, 
South America 7,362,000 square miles, Europe 3,825,000 
square miles, Asia 17,300,000 square miles, and Africa 
11,557,000 square miles. How many square miles are 
there in these five continents ? 

12. In seven piles of wood, measuring 364 cords, 729 
cords, 95 cords, 832 cords, 723 cords, 407 cords, and 634 
cords, are how many cords ? 

13. A butcher bought five oxen, which weighed 1,120 
pounds, 1,312 pounds, 1,250 pounds, 1,547 pounds, and 
1,420 pounds. What was the total weight ? 

U, What is the sum of $1,328,654, $6,863, $11,496, 
$2,000,342, $658, $9,891, $78,620, $1,060,909, $5,683, 
$22,408, $23,684,901, $846, $29, and $4,803? 
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15. A merchant tailor paid $315.78 for broadcloths, 
$282.25 for cassimeres, $106.45 for vestings, $2490 for 
linings, and $14.04 for thread, silk, and buttons. How 
much did he pay out for stock ? 

16. What is the amount of $58.48, $368, $37.28, 
$9.99, $48.06, $768.04, $362.22, and $8,372 

17. A druggist pays $1,335 a year for rent, $2,447 for 
clerk hire, $292.25 for fuel, $259.19 for gas, $875 for 
freight and cartage, and $1,936 for other expenses. How 
much are his yearly expenses ? 

Xl8. A merchant's cash sales Monday were $98.19, Tues- 
day $132, Wednesday $198.07, Thursday $272.63, Friday 
$115.01, and Saturday $295. What was the amount of 
his cash sales for the week ? 

19. A farmer raised 1,286 bushels of wheat, 229 bush- 
els of com, 144 bushels of buckwheat, 683 bushels of oats, 
257 bushels of rye, and 599 bushels of barley. How many 
bushels of grain did he raise ? 

W. A owes B $901.32, C $321.09, D $288.58, E $124.15, 
F $150.75, and G $50.90. How much does he owe ? 

81. What is the sum of ninety-nine thousand ninety- 
nine, twenty-seven million five hundred, forty-two million 
two thousand five, four hundred eight thousand ninety-six, 
and five thousand four hundred thirty-seven ? 

82. Find the amount of nine hundred seven million 
eight hundred five thousand seventy-four, one thousand 
nine hundred fifty, twenty-four million twenty-four, seven 
million eight hundred nineteen thousand, six hundred 
twelve, and one hundred fifty-seven. 

Note 1.— For onUines of addition for review, see page 269. 

Note 3. — Teachers who prefer that decimals should be studied in con- 
nection with integers, will now require their pupils to study addition of 
decimals, pages 131, 133. 



SECTION III. 

SUBTRACTION. 

Oral Work. — 47, L On a tree were 8 peaches, but 
Laura picked 5 of them. How many peaches were left 
on the tree ? 

There were left on the tree 8 peaoheB leas 5 peaches, which 
are 3 peaches. 

2. James has 7 rabbits ; 4 of them are gray, and the 
others are white. How many white rabbits has he ? 

3. A man bought 9 pounds of butter, and in a week his 
family used all but 3 pounds of it. How many pounds of 
butter were used ? 

.f . If a factory girl earns $12 in a week, and pays $3 for 
board, how much money has she left ? 

5. I paid $13 for a silver cake basket, and $4 less for a 
set of tea-spoons. How much did the spoons cost me ? 

6. A boy bought a water-melon for 15 cents, and a 
bunch of grapes for 6 cents. How much more did he pay 
for the melon than for the grapes ? 

7. A farmer having 16 cows, sold 7 of them. How 
many did he keep ? 

8. Nelson is 17 years old ; how old was he 9 years ago ? 

9. There are 6 passengers in a street car which has 
seats for 18 passengers. How many seats are vacant? 

48, Am From every tenth number, from 11 to 91 in- 
clusive. 



1, Subtract 1. 

2. Subtract 2. 



3. Subtract 3. 
Jh Subtract 4. 
5, Subtract 5. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 

B2 



9. Subtract 9. 
10, Subtract 10. 
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JB* From every tenth number, from 12 to 92 inclnsive, 



1, Subtract 1. 
S. Subtract 2. 



S. Subtract 3. 
-4. Subtract 4. 
S. Subtract 6. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



9, Subtract 9. 
10, Subtract 10. 



€• From every tenth, number, from 13 to 93 inclusive, 



1, Subtract 1. 
^. Subtract 2. 



S, Subtract 3. 
4,, Subtract 4, 
5. Subtract 5. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



9. Subtract 9. 
10, Subtract 10. 



49. Sfibtraction is the process of taking one of two 
like numbers from the other. 

a. That one of the two numbers from which the other is 
to be taken is the fnintiend* 

« 

b. The number to be taken from the minuend is the sub" 
trahend» 

c. The number obtained by subtracting is the difference 
or remainder. 

EXESCISES. 

I. Subtract 7 books from 11 books. 
^. Subtract 9 pins from 15 pins. 

3. What is the diflEerence between 13 horses and 4 horses ! 

4. Take 8 leaves from 17 leaves. What is the remainder ! 

5. If you subtract 6 cents from 16 cents, what is the 
remainder ? 

6. The minuend is 14, and the subtrahend is 5. What 
is the difference ? 

7. A cook having 16 eggs, used 9. How many had she 
left? 

8. In question 7, which number is the minuend ? Which 
is the subtrahend ? Which is the remainder ? 

P. In a garden is one vase worth $19, and another worth 
$14. What is the difference in their values ? 
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10. In going 12 miles, I walked 5 miles, and rode the 
remainder of the distance. How many miles did I ride ? 

11, The minuend is % .25, and the subtrahend is $ .15. 
What is the difference ? 

50, A. From every tenth number, from 14 to 94 in- 
clusive, 



i. Subtract 1. 
^. Subtract 2. 



S. Subtract 3. 

4. Subtract 4. 

5, Subtract 6. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



P. Subtract 9. 
10. Subtract 10. 



i. Subtract 1. 
2. Subtract 2. 



3. Subtract 3. 
Jf. Subtract 4. 
5. Subtract 5. 



9. Subtract 9. 
10. Subtract 10. 



JB« From every tenth number, from 15 to 95 inclusive, 

6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 

51. The sign of svbtvdction is a short, horizontal 
line, — •. It is read minus or less; minus means less. 
25-16 may be read "35 minus 16," or "25 less 16." 

A* Eead these exercises : 



1. 23-9 = 14 

£. $182 — $37 = $145 

S, $.87 — $.31 = $. 56 



4. $31.10 — $9.75 = $21. 36 

5. 32 men — 25 men = 7 men. 

6. 50 pounds— 32 pounds=18 pounds. 

Written Work. — JB. Write each of these exercises, 
using the proper signs : 



1: 14 from 21 leaves 7. 

^.15 guns less 9 guns equal 6 

guns. 
3. 23 men minus 16 men equal 

7 men. 



4. $525 less $500 are $25. 

5. 48 miles from 60 miles equal 

12 miles. 

6. 15 rods taken from 145 rods 

leave 130 rods. 



C Copy and complete these exercises : 



I 19— 4= 

j^. 41— 21 = 



3, 17—9 = 

4. $19— $4 = 



S. 41 lemons— 21 lemons = 
^.17 books— 9 books = 
7. 36 yards— 5 yards = 



8.25 fishes- 17 fishes = 
9. 40 cars— 31 car8= 

10. 32 bricks— 8 brick8= 

11. 51 steps— 40 steps = 

12. 100 cents— 90 cents = 



bricks, 
steps, 
cents^ 



13. 43 dollars— 30 dollars = dollars. 



36 



SECOND BOOK IN ARITHMETIC. 



Oral Work. — 53. A. From every tenth number, 
from 16 to 96 inclusive, 



1. Subtract 1. 

2. Subtract 2. 



S. Subtract 3. 

4. Subtract 4. 

5, Subtract 6. 



6, Subtract 6. 

7, Subtract 7. 

8, Subtract 8. 



9, Subtract 9. 
10. Subtract 10. 



S. From every tenth number, from 17 to 97 inclusive. 



1, Subtract 1. 

2. Subtract 2 



3. Subtract 3. 
<^ Subtract 4. 
5, Subtract 5. 



6. Subtract 6. 

7. Subtract 7. 

8. Subtract 8. 



9, Subtract 9. 
10. Subtract 10. 



Written Work. — 53. Copy, complete, learn, and 
recite the 

Table of Peimary Combinations in Stt^teaction. 



2—1 = 


3-1- 


4-1 = 


5-1 = 


6-1 = 
6-6= 
6—2 = 


3—2 = 

7-1 = 
7-6 = 


4-3 = 
4—2 = 

8-1 = 


6 4 = 
6—2 = 
6—3 = 


6—4 = 


7-2 = 


8-7 = 


9-1 = 


6-3 = 


7-6 = 


8-2 = 


9-8= 


10-1 = 
10-9 = 
10—2 = 
10-8 = 
10-3 = 
10-7 = 


7-3 = 

7-4= 

11-2 = 
11-9 = 
11-3 = 
11-8 = 


8-6 = 
8-3 = 
8-6= 
8-4= 

12-3 = 
12-9= 


9-2 = 
9-7= 
9-3 = 
9-6 = 
9-4= 
9^6= 


10-4- 


11-4 = 


12—4= 


13-4 = 


10-6 = 


11-7 = 


12 — 8 = 


13—9 = 


10-5 = 


11-6- 


12-6 = 


13—6 = 


14—6= 
14-9= 
14—6= 


11-6 = 

16-6= 
16-9 = 


12-7 = 
12-6 = 

16-7 = 


13—8= 
13—6 = 
13-7= 


14-8 = 


16-7 = 


16-9 = 


17-8= 


14-7 = 


16—8= 


16-8= 


17-9=3 



18—9 = 
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Mi 



2 

5 
3 



K 






M 



• EXEBCISES IN SuBTBACnON AT SiGHT. 

4 7 10 26836 

1 1111111 



7 
2 

10 
_3 

9 
4 



3 
2 

6 
3 

12 
4 



8 
2 

11 
_3 

5 
4 



4 
2 

7 
3 

8 
4 



9 
2 

12 
_3 

11 
4 



5 
2 

4 
3 

4 
4 



10 
_2 

9 
3 

7 
4 



6 
2 

3 
3 

10 
4 



9 
1 

11 
_2 

8 
3 

13 
4 



8 


12 


6 


10 


14 


7 


11 


6 


9 


13 


5 


5 


5 


5 


6 


6 


5 


6 


5 


5 


15 


10 


14 


9 


13 


8 


12 


7 


11 


6 


6 


6 


6 


6 


6 


6 


6 


6 


6 


6 


13 


16 


9 


12 


15 


8 


11 


14 


7 


10 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


12 


16 


10 


14 


8 


11 


16 


13 


9 


17 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


11 


14 


17 


10 


13 


16 


12 


9 


18 


15 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 



Note. — The preceding exercises are to be written upon the board, and 
used in class drill daily, until every pupil can give, at sight, the difference 
of any two of the numbers. 

Oral Work. — SS. A. From every tenth number, 
from 18 to 98 inclusive, 



1, Subtract 1. 
^. Subtract 2. 



3. Subtract 3. 
4' Subtract 4. 
S» Subtract 5. 



6, Subtract 6. 

7, Subtract 7. 

8, Subtract 8, 



9, Subtract 9. 
10. Subtract 10. 
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JB. From every tenth number, from 19 to 99 inclusive, 



1, Subtract 1. 
^. Subtract 2. 



S. Subtract 3. 
-4. Subtract 4. 
5, Subtract 6. 



6, Subtract 6. 

7, Subtract 7. 

8, Subtract 8. 



9, Subtract 9. 
10. Subtract 10. 



C. From every tenth number, from 10 to 100 inclusive, 



1. Subtract 1. 

2, Subtract 2. 



3, Subtract 3. 

4, Subtract 4. 

5, Subtract 5. 



6, Subtract 6. 

7, Subtract 7. 

8, Subtract 8. 



P. Subtract 9. 
10. Subtract 10. 



56. 1. From 9 take 7 ; take 5 ; take % 

2. From 14 take 6 ; take 10 ; take 5. 

3. From 18 take 10 ; take 8 ; take 0. 



^. From 11 take 3 

5. From 16 take 7 

6. Take 6 from 11 

7. Take 3 from 12 

8. Take 8 from 15 

9. Take 9 from 19 
M Take 7 from 15 



take 7 ; take 11. 
take 9 ; take 6. 
from 15 ; from 12, 
from 7 ; from 10. 
from 17 ; from 13. 
from 15 ; from 13, 
from 7 ; from 14. 



30-23? 
15-6? 
43 less 35? 



How many are 

11. 32-25? 20-13? 47-6? 21-9? 

IS. 17 minus 9 ? 25 minus 18 ? 34-7? 

13. 28 less 18 ? 45 less 8 ? 16 less 11 ? 
50 less 41 ? 

Find the value of each of these expressions : 
U. Apples: 21-7; 18-10; 26-8; 32^20. 

15. Oranges : 38 less 29 ; 62 less 55 ; 48 less 7; 24 less 10. 

16. Lemons : 52 minus 40 ; 31 minus 27 ; 23 minus 9 ; 
16 minus 7. 

17. Figs : 14 from 23 ; 9 from 30 ; 12 from 18 ; 48 from 56. 

18. Peaches : 15 from 31 ; 12 from 29 ; 20 from 45. 
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57. A. (a) 75 pears, 36 dollars, 115, 283 dollars, 491 
pears. 

1. Wtat mimber in line {a) can be subtracted from 
283 dollars ? Why ? 

S. What miniber from 491 pears ? Why ? What num- 
ber from 115 ? Why ? 

5. Ones can be subtracted from what only ? 

4. Tens must be subtracted from what? Hundreds, 
from what ? 

6. Subtract 10 from 50 ; 100 from 500 ; X,000 from 
5,000 ; 10,000 from 50,000. 

6. Take $ .04 from $ .09 ; $ .40 from $ .90 ; $40 from 
$90 ; $400 from $900 ; $4,000 from $9,000. 

7. From 10 subtract 7 ; from 100 subtract 70 ; from 
1,000 subtract 700 ; from 10,000 subtract 7,000. 

8. From $ .20 subtract $ .04 ; from $2 subtract $ .40. 

9. From $20 subtract $4 ; from $200 subtract $40. 

J5. 1. 30 is 2 tens and how many ones ? 

5, 37 is 2 tens and how many ones ? 
S. 54 is 40 and how many ? 

4. 300 is 2 hundreds and how many tens ? 

5. 370 is 2 hundreds and how many tens ? 

6. 268 is 25 tens and how many ones ? 

7. 1,000 is 9 hundreds, 9 tens, and how many ones ? 

8. 10,000 is ones, 10 tens, and how many hundreds 
and thousands ? 

9. 420 is 300 and how many ? 

10. 423 is 410 and how many ? 

11. 900 is 800 and how many tens ? 
1^. 905 is 890 and how many ? 
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Pbocess. 

Jl^O ^37 5 Minaend. 

2^869 Subtrahend. 

37^506 Diflference. 



t58. PsmciPLE OP Subtraction. 

Units of cmy order can be stobtr acted /rom units of the 
same order only. 

Written Work. — 59, Ex. What is the difference be- 
tween 40,375 and 2,869 ? 

Explanation. — I write the subtra- 
hend under the minuend — ones 
under ones, tens under tens, and 
so on — and draw a horizontal line 
below the subtrahend. 

Since 9 ones can not be taken from 

5 ones, I take from the 7 tens 1 ten 

(= 10 ones), and unite it with the 5 ones, making 15 ones ; then, 

9 ones from 15 ones leave 6 ones, which I write in the result. 
6 tens from the remaining 6 tens of the minuend leave 0, which I 

write in tens' place in the result. 

Since 8 hundreds can not be taken from 3 hundreds, and there 
are thousands in the minuend, I take from the 4 ten-thousands 
1 ten-thousand (=10 thousands); from these 10 thousands I take 
1 thousand (= 10 hundreds), and unite it with the 3 hundreds, 
making 13 hundreds ; then, 8 hundreds from 13 himdreds leave 
5 hundreds, which I write in the result. 

2 thousands from the remaining 9 thousands leave 7 thousands, 
which I write in the result. 

Since there are ten-thousands in the subtrahend, I write the re- 
maining 3 ten-thousands of the minuend in the result. 
The entire result, 37,506, is the required difference. 

Problems. 

j^ 2 3 4 5 

584 725 680 805 943 
152 314 244 431 576 



A i 



6 

1,308 
1,245 



635 pins 
412 pins 

$57,698 
43,257 



8 

3,544 soldiers 
2,836 soldiers 

12 

$6,750.02 
2,945.04 



10 



7,953 shingles 
5,468 shingles 

13 

$42,301.00 
6,174.66 



59,700 pounds 
43,708 pounds 

14 

$16,065.00 
10,438.26 
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Oral Work. — ^Exercises to be solved at sight. 



J? From 

i. 
S, From 87 
4. Take 60 

5, 

7. From 99 

8. Take 62 

9, 

11. From 78 

12, Take 57 



Take 
2. 
60 
20 

73 
41 

10. 
48 
43 



From 
IS. 

15, From 25 cents 

16. Take 13 cents 

17. 

19. From 65 cents 

20. Take 37 cents 

23. From 100 cents 
^-^. Take 87 cents 



Take 

U^ 

15 cents 
6 cents 

18. 

50 cents 

25 cents 

22. 

75 cents 

31 cents 



fj Minaends. Sabtrahends. 

1. 2. 

S. Minuends 44 hats 34 hats 

4. Sabtrahends 16 hats 9 hats 

9. 10. 

11. Minuends 84 tons 69 tons 

12. Sabtrahends 78 tons 45 tons 



Minaends. Sabtrahends. 

6. 6. 

7. 57 coats 43 coats 

^.36 coats 19 coats 

IS. 14. 

15. 64 pens 55 pens 

16. 39 pens 24 pens 



17. 


18. 


21. 


22. 


19. Minuends $2.00 


$.50 


23. $10.00 


$5.00 


20. Sabtrahends $ .75 


$.37 


2^. $ 2.50 


$ .50 



D. 1. A man bought a cow for $30, and paid all but 
$10. How much did he pay ? 

He paid the difference between $30 and $10, inrhich is $20. 

2. Julia had 100 cents, but she paid 20 cents for some 
paper. How many cents had she left ? 

3. 60 gallons of syrup have been drawn from a hogshead 
that contained 80 gallons. How many gallons are left ? 

4. A fisherman caught 110 pounds of fish, and sold 70 
pounds. How many pounds had he left ? 
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6. A man having $63 paid $20 for a harness. How 
many dollars had he left ? 

6. Of the 75 pnpils in a school 40 are girls. How 
many pupils are boys \ 

7. A girl having 79 chickens, sold 30 of them. How 
many chickens had she left ? 

8. A gentleman paid $87 for a sleiffh, and $60 less for 
a robe. How much did the robe cost nim? 

9. A paper-box maker having 72 sheets of straw-board, 
used 60 of them. How many sheets had he left ? 

10. I buy potatoes at 90 cents a bushel, and sell them 
at 108 cents. How much do I gain on a bushel? 

Written Work. 

Ell 1 t 

348,794 2,174,943 84,125,800 167,065,149 
127,586 480,765 9,632,486 39,999 

5 6 7 8 9 

104,021 $9,004 50,096 $123.45 1,000,000 

99,034 2,876 13,188 109.86 31,276 

ion !? 1? 

7,408,215 300,300,333 $18,123.05 $386.00 

59,326 47,008,296 3,109.86 .21 



Oral Work. — F. 1. A merchant tailor used 15 yards 
of broadcloth from a piece containing 39 yards. How 
many yards were left in the piece ? 

There was left the difference between 39 yards and 15 yards. 
10 yards from 39 yards leave 29 yards, and 5 yards from 29 
yards leave 24 yards. 

2. A shoe dealer having 48 pairs of ladies' shoes, sold 
^S pairs. How mmy pairs had he \eit \ 
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3. I own a farm of 69 acres, and 58 acres of it are 
cleared land. How many acres are woodland ? 

^. A cooper made 53 apple barrels in a week, and sold 
44 of them. How many barrels had he left ? 

6, A fruit dealer bought 72 crates of peaches. After 
Belling 56 crates, how many crates had he yet to sell ? 

6. A wood dealer sold 83 cords of oak wood, and 57 
cords of pine. How many more cords of oak than pine 
wood did he sell ? 

7. A butcher killed one caK that weighed 91 pounds, 
and another that weighed 26 pounds less. How much did 
the lighter calf weigh ? 

8. A man owing $75, gave his note for $47, and paid 
the balance in cash. How much cash did he pay ? 

9. I exchanged a horse worth $84, for a gold watch 
and $19 in money. How much did the watch cost me ? 

10. Ill swallows are how many more than 28 swallows ? 

11. 108 robins — 99 robins are how many robins ? 
IZ. 56 cents are how many less than 100 cents? 

Written Work. — O. 1. How many tons are 52,719 
tons - 24,112 tons % 

2. A fruit dealer, having 1,247 baskets of peaches, sold 
965 baskets. How many baskets had he left ? 

3. A man whose income is $2,250 a year, expends 
$1,473. How much does he save ? 

-{.. A dealer bought horses for $4,960, and sold them 
for $6,424. How much did he gain ? 

5. In a certain city are 16,447 children, of whom 11,096 
attend school. How many do not attend school ? 

^ e. K mm ha, ving $1 7, 974 in the bank, Aie^ oxxX. V^^^^^. 
ffowmncb money had he left on depoBifi 
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\ 7. In November a merchant's sales amounted to 
$2,928.93, and in December to $3,743.69. How much 
less were the November sales than those of December? 

8. A gentleman's income last year was fifteen thou- 
sand four hundred thirty-one dollars, and his expenses 
were nine thousand three hundred fifty dollars nineteen 
cents. How much did he save ? 

9. One year the value of my farm products was 
$4,307, and my farm expenses were $2,427. JIow much 
were my profits ? 

10. A ship builder received $19,000 for a brig that cost 
him $16,728. How much was his gain ? 

11. A miller in St. Louis has 36,500 barrels of flour. 
How many barrels will he have in store, after shipping 
21,987 barrels to New Orleans ? 

12. A broker sold Government bonds for $328,700 that 
cost him $281,908. How much did he gain ? 

13. How many acres are 1,367. acres — 1,108 acres? 

14>. How many cords are 22,197 cords — 20,174 cords ? 

15. 103,035 feet - 83,616 feet = how many feet ? 

}^16. A load of hay and the wagon weighed 2,481 pounds, 
and the wagon weighed 812 pounds. What was the weight 
of the hay ? 

17. At a city election one candidate for mayor received 
52,918 votes, and the other candidate 28,434 votes. What 
was the majority of the successful candidate ? 

18. The Island of Cuba contains 43,220 square miles, 
and the State of Ohio 41,060 square miles. How much 
larger is Cuba than Ohio ? 

19. The live weight of teti beeves was 9,742 pounds, 
and the dressed weight was 6,495 pounds. How much 
was the shrinkage ? 
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60. KuLE FOB Subtraction op Integees. 

I. Write the suhtraJiend under the minuend — ones un- 
der^ones^ tens under tena^ and so on. 

II. Begvrming at the rights subtract the imits of each 
order m the subtrahend from the units of the sarm order 
in the mvnuend^ and write the difference in the result. 

III. When there a/re more units of any order in the 

subtrahend than of the same order in the minuend^ add 

10 to the units of the minuend before subtracting ^ then^ 

consider the units of the next higher order in the mmiur 

end 1 less. 

Peoblems. 

From Take 

i. 9,111,626,202 627,029. 

5. $6,000.07 $375.68. 

6. $22,026.16 $19,936.93. 

MAKma THE Computation. 

9 from 15, 6; write 6. 
6 from 6, 0; write 0. 
8 from 13, 5; write 5. 
3 from 9, 7; write 7. 
Write 8. 

37^506 Result, 37,506. 

Subtract each number in column I from the numbers 
on the same line in columns II, III, IV ; the numbers in 
column II from those in columns III and IV ; the num- 
bers in column III from those in column IV. 



A. 


From 


Take 


1. 
2. 
S. 1 


9,426 

$400,385 

S9,504,300 


8,663. 
$27,690. 
609,572. 


B. 


Ex. Subtract 2,869 
from 40,375. 




Process. 






U0,375 
2,869 







I. 


II. 


III. 


lY. 


i- 6. 


11 


463 


646 


48,100 


7-12. 


160 


1,098 


2,150 


10,360 


13-18. 


80 


515 


9,100 


100,126 


19-24. 


♦ .76 


$954 


$4,759 


$98,467 


25-30. 


$.05 


$8.91 


$64.07 


$180.63 
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31, What is the difference between nine thousand nine- 
teen and seven thousand twenty-one ? 

82, From fifteen million two thousand four take eighteen. 

33. From 100 thousand 82 take 1 thousand 9. 

3^. The greater of two numbers is 11,419, and the less 
is 7,255. What is the difference ? 

Oral Work. — C. 1, A merchant pays one clerk $35 a 
month, and another $9 less. How much are the monthly 
wages of the second clerk ? 

2, From a board fifteen feet long, a carpenter cut off a 
piece nine feet long. What was the length of the part 
left? 

3. A gentleman paid $22 for a lawn mower, and after 
using it one season, sold it for $9 less than cost. How 
much did he receive for it ? 

^. If you start from New York and travel north 90 
miles, and then south 50 miles, how far will you be from 
New York? 

6, An ice harvester housed 97 tons of ice one week, 
4flid 27 tons less the following week. How many tons did 
he house the second week ? 

6, Mark had 60 cents, and Thomas had 46. Mark 
spent as many cents as Thomas earned, and he then had 
51 cents. How many cents did Thomas then have ? 

7. Peter husked 35 bushels of com Monday, and 62 
bushels Monday and Tuesday. How many more bushels 
did he husk Monday than Tuesday ? 

Written Work. — D. 1, Oliver Goldsmith died in the 
year 1774, at the age of 46. In what year was he bom ? 

2. A man died in the year 1799, aged 67 years. In 
what year was be bom ? 
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How many years elapsed 

S. From the settlement of St. Augustine in 1565, to 
the settlement of New York in 1613 ? 

^. Between the settlement of St. Augustine, and the 
settlement of Plymouth in 1620 ? 

5. From the settlement of St. Augustine to the Dec- 
laration of Independence in 1776 ? 

6. From the settlement of Plymouth until the discov- 
ery of gold in California in 1848 ? 

7. From the discovery of America to the present year? 

8. The taxes on a town are $11,000 ; of this amount 
$5,680 are county and state tax. What is the town tax ? 

9. The receipts of a machine-shop for a year are 
$33,296, and the runm'ng expenses are $22,535. What 
are the net earnings for the year ? 

10. Mount Sorata, a peak of the Andes, is 21,286 feet 
high, and 5,506 feet higher than Mont Blanc, the highest 
peak of the Alps. How high is Mont Blanc ? 

11. A contractor delivered 50,000 rifles for the army, 
but only 41,715 of them were accepted. How many oi ^ 
them were condemned as imperfect ? 

12. The minuend is one hundred twenty-five million 
three hundred sixty -five thousand nine hundred forty- 
eight, and the subtrahend is eight million seven hundred 
thousand nine hundred sixty-six. What is the remainder ? 

13. 26,957,229 bushels of salt, less 14,094,227 bushels 
are how many bushels ? 

i^ A is worth $25,864; B is worth $1,350 less than 
A ; O $965 less than B ; and D $7,393 less than C. How 
much is D worth ? 

NoTB.^For otOlines of sttbiractUm for review, ^«iep«^%^*3*^* 
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Review Pboblems. 

Oral Work.—!. From 40 + 8 + 16 + 9 + 7 + 8 + 11 

take 20 + 10 + 25+7. 

2. From 13 + 10+5+12+7+9 take 6+6 + 6 + 6. 

3. From 250 take 75 + 10 + 25 + 50. 

i. From 175 - 45 take 25 + 25 + 9+9. 

5. A boy who had 45 doves, sold 20, and afterward 
bought 17 more. How many doves had he then ? 

6. A bell maker melted together 25 pounds of tin and 
6 pounds of copper. He used 4 pounds of the bell-metal 
for call-bells, 8 pounds for hand-bells, and the remainder for 
sleigh-bells. How many pounds did he use for sleigh-bells ? 

'^. A man owing $120, paid $49 one day, and $28 the 
next day. How much did he then owe ? 

8. Luther had $ .23, and earned $ .44. He then spent 
$ .27, and lost $ .05. How many cents had he left ? 

9, Jasper has 15 peaches in a basket, 4 in his pockets, 
and 3 in his hand. If he gives 5 peaches to Ann, and 7 
to Jane, how many peaches will he then have ? 

10. A boy gave a dollar bill to pay for a slate that cost 
$ .36, a writing-book that cost $ .20, and some ink that cost 
$ .15. How much change should he receive? 

Written Work* — 1. A father and his two sons earned 
$2,395 in a year, the elder son earning $709, and the 
younger son $531. How much did the father earn ? 

2. On a certain day 93,825 persons entered the city of 

New York. Of this number 26,759 came by railroads, 

60,048 by steamboats, and the others by steamships and 

sailing vessels from foreign countries. How many arrived 

from foreign countries ? 
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S. A dealer paid $25,267 for horses, his expenses in 
taking them to market were $6,485, and he sold them for 
$37,496. How much were his profits ? 

4^. From the snm of thirty-six million five, one hun- 
dred five thousand seven hundred one, and nine million 
nine thousand ninety, subtract the sum of ninety-six thou- 
sand three hundred, and forty-two thousand nine. 

5. A woman received $439 for early vegetables, and 
$218 for poultry. The expense of raising the vegetables 
was $124, and of the poultry $84. What were her profits ? 

^ ff. A speculator at one time gained $6,760, and then 
lost $3,400 ; at another time he gained $3,650, and then 
lost $3,954. How much did he gain in all? 

7. January 1, A had property worth $10^350.75, but 
he owed $1,050.31. During the year he eamsd $1,156, 
and expended $975.25, and his property increased $550. 
How much was he worth at the end of the year I 

8. A grocer purchased 370 hogsheads of sugar weigh- 
ing 372,960 pounds, and sold 195 hogsheads weighing 
196,725 pounds. How many hogsheads had he left, and 
what was their weight ? 

9. In five weeks 415,678 tons of coal were carried to 
Philadelphia by the Reading Railroad, 234,509 tons of 
which were carried in the first four weeks. How many 
tons were carried the fifth week ? 

10. On the first of January an edition of 11,000 copies 
f a book was published. In January 996 copies were 
sold, in February 1,025, in March 2,363, in April 1,808, in 
May 845, and in June 2,471. How many copies remained 
unsold, July 1 ? 

NoTK.— Teachers who prefer that decimals should be studied in cotmecc 
tion with integere, wiii now require their pupUa to ftlu^^ wiXAxwsNIvotk. cA 
dechnAle, pagea 123-125. 

G 
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SECTION IV. 

MULTIPLICATION. 

Oral Work. — 61, A. 1. A wagon haa 4 wheels. 
How many wheels have 3 wagons ? 

Three iKragons have the Bum of 4 ivheela^ and 4 tvheels, and 

4 wheels, which is 12 wheels. Or, 

Three wagons have 3 times 4 wheels^ which are 12 "wheels. 

S. How many wheels have 4 wagons ? 

3. How many feet have 5 horses ? 

^. How many hands have 2 men ? 3 men ? 4 men ? 

5. How many cherries are there in 2 clusters of 3 
cherries each? In 3 clusters? In 4 clusters? 

6. How many cents are 3 5-cent pieces ? Are 5 5-cent 
pieces ? 

How many are 

7. 3 cherries and 3 cherries, or 2 times 3 cherries ? 

8. 4 boxes and 4 boxes, or 2 times 4 boxes ? 

P. 3 hats, and 3 hats, and 3 hats, and 3 hats, or 4 times 
3 hats ? 

10. 4 mats, and 4 mats, and 4 mats, or 3 times 4 mats ? 
i^. $ .02, and $ .02, and $ .02, and $ .02, and $ .02, or 

5 times 2 cents? 

12. 5 dimes and 5 dimes, or 2 times 5 dimes ? 

13. 5 times $3, or 3 times $5 ? 5 times 4 men, or 4 
times 5 men ? 

JB. Jf . How many are 2 + 2 ? 2+2+2? 2+2 + 2 + 2? 

2. How many are two 2's ? Three 2's ? Four 2's ? 

3. How many are 2 times 2 ? 3 times 2 ? 4 times 2 ! 

Add Subtract 

4. By 2's, from to 20. 6. By 2's, from 20 to 0. 

d By 3% from to 30. 7, "By ^"^a, itom ^^ \^ CV* 
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63. Mvltiplicatiofi is the process of finding /the 
sum of one of two numbers taken as many times as there 
are ones in the other. 

a. The number to be taken is the mvUiplicand. 

hm. The number that shows how many times the multiplicand 
is to be taken is the fnaUiplierm 

c. The multiplicand and multiplier are foA^ors. 

d» The number obtained by multiplying is the prodtKt. 

Multiplication may also be defined — a short process of add- 
ing equal numbers. 

EXEBOISES. 

A* 7 times 8 are 56. 

1. Which of these numbers is the multiplicand? 
^. Which is the multiplier ? Which is the product ? 
5. Which are the factors ? 
^ What is the product of the factors 10 and 7 ? 

5. What is the product of 6 times 8 loaves of bread ? 

6. The factors are 5, 4, and 7. What is the product ? 

7. The multiplicand is 8, and the multiplier is 5. What 
is the product ? 

JB. In a garden are 5 rows of fruit-trees, and in each 
row are 7 trees. How many trees are in the garden ? 

First Solution, — ^lii the garden are 7 trees 4- 7 trees -{-7 trees 4- 
7 trees^ -f- 7 trees^ inrhich are 35 trees. Or, 

Second Solution. — ^lii the garden are 5 times 7 tree% which are 
35 treeSi 

7 trees, the rrndtiplicand in the second solution, is one of the equal 

pa/rt» in the first solution. 
5, the muUiplter in the second solution, is the number of equal 

pa/rts in the first solution. 

85 trees, \heprodtiei in the second solution, is tTie 8um m >Oafe ^«s^* 
solution. 
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Add 

1. By 4's, from to 40. 
S. By 6's, from to 60. 
5. By 6's, from to 60. 



Subtract 

2. By 4's, from 40 to 0. 
4. By 6's, from 60 to 0. 
6. By 6's, from 60 to 0. 



64. The sign of rmiMiplication ia an oblique 
cross, X* I* ^ ^^^ UmeSy or rmdUpUed hy. 
6x8 may be read ** 5 times 8," or ** 5 multiplied by 8." 

A* Read these exercises : 



1. ^Xl2= 84 

2. 4x26=100 

7. 3X6X6=10X9 

8. 2X6X12=3X8X6 



3. 9x63= 667 

4. 144X26=3,600 



6. 3x8=4x 6 
6. 3x4x6=60 
9. 16x14=4x7x8 
10. 6X9X4=2X3X6X6 



Written Work. 

S. Write each of these exercises, using the proper signs : 

1. 6 times 26 are 126. 
^.16 times 4 quarts 

are 60 quarts. 
S. 3 times 7 equal 21. 

C Copy and complete 

1. 4x 9= 

2. 9x 4= 
S. 8x 7 = 

4. 6X10X2 = 

5. 6x7 melons = 
^, lOx 4 apples = 

Oral Work. 
J). Add 

1. By 7'8, from to 70. 
8. By 8's, from to 80. 
6. By 9's, from to 90. 



Jf. $2.26 multiplied by 6 are $11.26. 

5. The product of 2, 3, 4, and 6 is 

120. 

6. 4 times $ .63 are $2.62. 


B 

melons, 
apples. 


7. 4 apples X 10= apples. 

8. 3X2X6 balls= balls, 

9. 4x$20=$ 

10. 8x$.06=$ 

11. $1.60X2=$ 

12. $6.10X3=$ 



Subtract 

2. By 7's, from 70 to 0. 
4. By 8's, from 80 to 0. 
6. By 9's, from 90 to 0. 



WriMen Work.-OS. Copy, complete^leam, andrecite the 
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Table of Pbimaey Combinations in Multiplication. 



1^1= 


2X2 = 


3X3 = 


4x4 = 


2X1 = 


3X2 = 


4X3 = 


6X4 = 


8X1 = 


4X2 = 


6X3 = 


6X4= 


4X1 = 


6X2 = 


6X3 = 


7x4 = 


6X1 = 


6X2 = 


7x3- 


8X4 = 


6X1 = 


7x2 = 


8X3 = 


9X4 = 


7x1 = 

8X1 = 
9X1 = 


8X2 = 
9X2= 

7x7= 


9X3 = 

6x6 = 
7x6 = 


6X6 = 
6X6- 

7x6= 


8X8= 


8x7 = 


8X6 = 


8X5 = 


9x9 = 


9x7 = 


9X6 = 


9X6= 



3 



8 



9X^= 

66. Exercises in Multiplication at Sight. 
208364671 



9 



6 


8 


2 





7 


9 


8 


1 


6 


4 
3 


1 


9 


7 


8 


6 





4 


6 


3 


2 
4 


9 


2 


. 7 


1 


6 


6 


4 





8 


3 
6 


4 


6 


2 


9 


1 


8 


6 


3 





7 
6 


8 


6 


6 


2 





7 


3 


9 


1 


4 

7 


8 


9 


1 


6 


2 


6 





8 


4 


7 
8 


6 


1 





6 


3 


9 


2 


4 


8 


7 
9 



Note. — The preceding exercises are to be written upon the board, and 
used in class drill daily, until every pupil can give, at sight, the product of 
the numbers expressed by any two digits. 
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67. A number is either concrete or abstrdct. 

68. A concrete number is a number whose unit is 
named. 

69. An abstract number is a number whose unit 
is not named. 

a. 5 apples, 70 days, |658 are concrete numbers. 

b. One, sixty-five, 19, 432 are abstract numbers. 

a. Three, seven, four books, nine men. 

b. 13 boys, 50, 72 hours, 365 days, 10,243. 

1. In line a which numbers are abstract ? Which are 
concrete ? Why ? 

^. In line b which numbers are concrete ? Which are 
abstract ? Why ? 

3. What is the unit of each number in line a ? In line 
b ? Is it abstract or concrete ? 

EXEBCISES. 

Oral Worh. — 1. Five weeks are how many days ? 

^. How many hiUs of com are there in 8 rows of 10 
hills each ? In 5 rows of 7 hills each ? 

S, bx 8=:how many? 
4. 3 X 60=how many ? 

How much must be paid for 



6, Multiply 15 by 4. 
6. Multiply 9 by 100. 



7. 8 oranges, at 6 cents apiece ? 

8. 4 readers, at $ .50 apiece ? 



9. 2 coats, at 15 dollars each? 
10. 100 sheep, at $3 a head? 



11. In each of these ten exercises, which number is the 
multiplicand ? Is it an abstract or a concrete number ? 

12. In which of these exercises is the product an ab- 
stract number? 

13. In which exercises is it a concrete number ? 
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In each of the ten exercises, 
i^-- WWcli number is the multipKer? 
15. Is it abstract or concrete? 

The multiplier is always considered an abstract number. 

What is the product 



16. Of 4 times 3 ? 

17. Of 3 times 4 f 



20. Of 16x60? 
n. Of 50X161 



18. Of 5 times 9 ? 

19. Of 9 times 5 ? 

/» written uoork, either factor may be used as the multiplier. 

70, Pbinciple I. ITie multiplicand and j^odtcet a/re 
like numbers. 

Case I. The multiplier a dig^t. 



71. 1. Multiply 
20 by 4. 

4 times 2 tens or 
20 are 8 tens or 
80. 

Multiply 

4. 30, 60, 70, and 40 by 4. 

5. 13, 24, 61, and 32 by 5. 

6. 17, 47, 77, and 87 by 7. 

7. 25, 76, 19, and 69 by 9. 



2. Multiply 32 
by 3. 

3 timeB 2 are 6, 3 
times 30 are 90, 
and 90-1-6 are 96. 



3. Multiply 53 by 5. 

5 times 3 are 15, 5 
times 50 are 250, 
and 250 + 15 are 
265. 



8. $36 by 7, 4, 3, and 9. 

9. $ .26 by 8, 6, 7, and 3. 

10. 48 pounds by 3, 6, and 8. 

11. 64 yards by 4, 7, and 9. 

72, A. 1. If a man can cut 8 acres of grass with a 
reaper in one day, how many acres can he cut in 3 days ? 

In 3 days he can cut 3 times as many acres as in one day, 
and 3 times 8 acres are 24 acres. 

2. How much will 4 saddles cost, at $9 apiece ? 

3. A shipper of Western beef ships 4 car loads a day. 
How many car loads does he ship in 7 days ? 

4. If 8 bushels of apples will make a barrel of cider, 
how many bushels will make 9 barrels ? 

5. How much are 3 acres of hay worth, at $20 an acre ? 
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6, How many yards are there in three pieces of carpet- 
ing of 60 yards each ? 

7. How many gallons of molasses are there in 5 casks 
of 40 gallons each ? 

S. L How much will 4 pounds of raisins cost, at 22 
cents a pound ? 

^. How many yards are there in 3 pieces of Unen, 
each piece containing 42 yards ? 

3. At $35 apiece, how much will 2 cutters cost ? 

-J. If 32 quarts of mUk are used in a hotel daily, how 
many quarts are used in 5 days ? In a week ? In 9 days ? 

5. How many hours are there in 3 days ? In 8 days ? 

6. How much will 7 bushels of potatoes cost, at $ .44 
a bushel? At $.56? At $.63? 

7. At 25 bushels to the acre, how many bushels of wheat 
can be raised on 5 acres ? On 6 acres ? On 8 acres ? 

C 1. 4 times 2, plus 4 times 20 equal 4 times what 
number ? 

8. 3 times 2, plus 3 times 40 equal 3 times what number ? 
3, 2 times $5 + 2 times $30=2 times how many dollars ? 
-J. 5 times 2 quarts +5 times 30 quarts =5 times how 

many quarts ? 

6, In finding 9 times 32 quarts, what is the first step ? 
The second ? The third ? 

6. In multiplying $16 by 9, how many steps are there, 
and what are they ? 

Give the steps, in order, in multiplying 

7. 24 hours by 3 ; by 4 ; by 7. 

8. In finding 7 times $ .44 ; 7 times $ .56 ; 7 times $ .63. 

9. In finding the product of 25 bushels multiplied by 
^/ bj 6; by 8. 
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WriMen Wark.—7S. Ex. Multiply 473 by 9. 

Explanation. — I write the multiplier under the Pbocess. 
ones of the multiplicand, and begin at the right / ^ 9 

to multiply. ^ ^ *^ 

9 times 3 ones are 27 ones, or 7 ones and 2 tens. I 

write the 7 ones for the ones of the product ; — ^the 4,^25 7 
2 tens are a part of the tens of the product 

9 times 7 tens plus the 2 tens are 65 tens, or 5 tens and 6 him- 
dreds. I write the 5 tens for the tens of the product ; — the 6 
hundreds are a part of the hundreds of the product. 

9 times 4 himdreds plus the 6 himdreds are 42 hundreds, or 2 hun- 
dreds and 4 thousands, which I write for the hundreds and 
thousands of the product. 

The result, 4,257, is the required product. 







Pboblems. 






A i 

Multiply 246 
by 3 


2 

543 

7 


3 

3,269 
5 


4 

9,624 

8 


5 

18,932 
4 


6 7 

$491 $5,427 
8 6 




8 

$7,057 
4 


9 

$108.94 
5 


10 

$1,962.40 
9 



n 12 13 14 

20,356 yards 257,008 feet 108,094 pounds 40,007 tons 
7 3 2 9 



J5, 1. A carriage maker sold 7 covered carriages, at 
$325 eaieh. How much did he receive for them ? 

^. A railroad company bought 6 locomotives, at $12,675 
each. How much did they cost ? 

3, In one week a newsboy sold 246 papers, at 5 cents 
each. How much did he receive for them ? 

^. How much will 244 pairs of boots cost, at $4 a pair ? 
6. How many pounds are there in S \)aiTd^ oi ^"i^LK.^^^'ijjScL 
2wTeI containing 280 pounds ? 

02 
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6, A mile is 5,280 feet. 8 miles are how many feet ? 

7, What will be the cost of building a horse railroad 
4 miles long, at $12,768 a mile? 

8, How many gallons are 8 times 27,645 gallons ? 

9, How many pounds are 5 times 32,051 pounds ? 

10. What is the product of 6 times 1,026,348 ? 

11. How much will a laborer earn in 6 months, at 
$17.50 a month ? At $18.75 a month ? 

1^. How much will 7 tons of coal cost, at $6.34 a ton ? 

Case II. The multiplier a digit with a cipher or 
ciphers on the right. 

Oral Work. 



74, How much is 

i. 10 times 5 barrels? 
2. 100 times 5 barrels? 
^.10 times 25 peaches ? 
Jth 100 times 25 peaches? 



What Is the product 

6. Of 5 multiplied by 10? 

6. Oib multiplied by 100? 

7. Of 26 multiplied by 10? 

8. Of 26 multiplied by 100? 

Annexing a cipher to a number multiplies the number by 10. 

Hence, 

7t5, Principle II. E(wh removal of a riurnber orte place 
to the left m/ultipliea the number hy 10. 

1. At the rate of 4 bushels an hour, how many bush- 
els of potatoes can a man dig in 10 hours ? How many 
bushels in 10 days of 10 hours each ? 

S. In measuring depths at sea, 6 feet are a fathom. 
How many feet are 10 fathoms ? Are 100 fathoms ? 

3. When the street-car fare is 5 cents, how much will 
10 rides cost ? How much wiU 100 rides cost ? 

i. If a joiner can make 8 window-frames in a week, 
iowm&njr c&n be make in 10 weeks *i 
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5. How much will 10 barrels of beef cost, at $23 a 
barrel ? At $27 a barrel ? 

6. A field of 10 acres of wheat yielded 36 bushels to 
the acre. What was the total yield ? 

7. How many barrels of flour will a teamster draw at 
86 loads, if he draws 10 barrels at a load ? 

8. 32 quarts are a bushel. How many* quarts are 10 
bushels ? Are 100 bushels ? Are 1,000 bushels ? 

9. A box of 8 by 12 window-glass contains 76 panes. 
How many panes of glass are there in 10 boxes ? In 100 
boxes ? In 1,000 boxes ? 

10. There are 98 pounds of flour in a half-barrel. How 
many pounds are there in 1,000 half -barrels ? 

11. What is the cost of 10,000 sewing-machines, at $24 
apiece ? 

How is a number multiplied 

12. By 10? Why? 

13. By 10 X 10, or 100? Why? 
U. By 10 X 100, or 1,000 ? Why ? 

i5. By 10,000? By 100,000? By 1,000,000? Why? 



76, How much is 

1. 3 times 5 barrels ? 

2. 30 times 6 barrels ? 
S. 300 times 5 barrels ? 
Jf. 3 times 25 peaches? 
5. 30 times 25 peaches? 
^. 300 times 25 peaches? 



What is the product of 

7. 5 multiplied by 3 ? 

8. 5 multiplied by 30 ? 

9. 5 multiplied by 300 ? 

10. 25 multiplied by 3 ? 

11. 25 multiplied by 30? 

12. 25 multiplied by 300 ? 



13. At 9 cents a box, how much must I pay for 4 boxes 
of table salt ? How much for 40 boxes ? 

H. At the rate of 7 miles an hour,liow "masi^ t£S^<^^^^ 
a boat sail in 10 houra ? In 60 hours "i 



60 
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15. If 16 poles are required for a mile of telegraph line, 
how many poles will be required for 10 miles? How 
many for 30 miles ? For 100 miles ? For 300 miles ? 

16. 4 pecks are a bushel. How many pecks are 10 
bushels? 50 bushels? 100 bushels? 500 bushels? 1,000 
bushels ? 5,000 bushels ? 

17. How much will 9,000 cords of wood cost, at $5 a 
cord? 



Written Work. 



Process. 

^91 
60 



17,k60 



77. Ex. Multiply 291 by 60. 

Explanation.— Since 60 is 10 times 6, I 
multiply 291 by 6, and to the product an- 
nex a cipher. 

Problems. 

In each of the next eight problems, write the product 
without writing the factors. 



1. 100 times 76 = 

^. 1,000 times 75= 

S. 100 times 392 = 

U. 1,000 times 1,839= 

9 

567 
80 



12 

6,947 

90,000 



10 

682 
400 

13 



5. 392x10,000= 

6. 2,893X10,000= 

7. 478x1,000,000= 

8. 1,000,000X68,064= 

1,908 
7,000 



14 



17,398 

700,000 



90,086 

6,000,000 



15. What is the product of 30 times 254 % 

16. Multiply 249 by 4,000. By 4,000,000. 

17. What is the product of 600 X'«72? Of 600,000x972? 
^^ Find the product of the factoia 90,000 mdL^,\^^. 
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19. How many bushels of oats will 800 horses eat in a 
year, allowing 183 bushels for each horse ? 

W, A tea merchant bought 700 chests of tea, each con- 
taining 42 pounds. How many pounds of tea did he 
buy? 

^L How many gallons are there in a cargo of 7,000 
barrels of kerosene, of 42 gallons each ? 

52. In 214 barrels of fish, containmg 200 pounds each, 
are how many pounds ? 

53. Sixty minutes are one hour. How many minutes 
are twenty-four hours, or one day ? 

Find the cost 

/ SJ^ Of 300 hogsheads of molasses, @ $65. 

' S5. Of 125 barrels of pork, @ $20. 

I 26. Of 176 acres of land, @ $50. 

j 27. Of 70 bushels of wheat, @ $1.25. 

, 28. Of 500 bushels of com, @ $ .70. 

i 29. Of 18 piano-fortes, at $270 each. 

. 30. Of 150 chairs, at $ .65 each. 

\ 31. Of 600 sheep, at $4.25 a head. 

Case III. The multiplier two or more digits. 

OrcH Work. — 78, A. 1. At 8 cents apiece, how much 
will 4 cocoaruuts cost ? How much will 20 cost ? How 
much will 24 cost ? 

2. A cooper made 9 barrels a day for 32 days. How 
many barrels did he make in 2 days ? How many in 30 
days ? How many in the 32 days ? 

3. At 6 cents for the use of 1 dollar for a ye^at^ W^ 
much must I pay for the use of 7 doTlai^'^ ISjcs^ \ks^^ 

for the me of SO dollars ? For the use oi ^1 ^lcJ^^^x^^ 
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How much is the cost 

^. Of 84 pairs of boots, at $5 a pair ? 

5. Of 69 yards of cassimere, at $2 a yard ? 

6. Of 98 miles of railroad fare, at % .03 a mile ? 

7. Of 54 reams of book paper, at $7 a ream ? 

8. What is the product, when the multiplicand is ones ! 

9. When it is tens ? | 10. Hundreds? | 11. Thousands? 

S* 1. 5 times 25, plus 10 times 25 are how many times 
25? 

5. Then, how is 25 multiplied by 15 ? 

3. How is any number multiplied by 15 ? 

^. 2 times any number, plus 20 times the same number 
are how many times the number ? 

6. Then, how is any number multiplied by 22 ? 

6. 5 times any number, plus 70 times the same number 
are how many times the number ? 

7. Then, how is any mmaber multiplied by 75 ? 
How is any number multiplied 



8. By 36? 

9. By 84 ? 



10. By 171 

11. By 91 ? 



12. By 215? 
IS. By 976 ? 



IJ^ By 4,215? 
15. By 2,047 ? 



79, Principle III. The product resulting from mulr 
tiplyvng one nurnher hy the ones, tens, humdreds^ etc., of 
cmother, is the sum of the several products. 

These several products are called partial products. 

1. 7 times 13,528+40 times 13,528 + 2,000 times 13,528 
are how many times 13,528 ? 

^. 7 + 40 + 2,000 times 13,528 are tow many times 
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Written Work.—^0. Ex. Multiply 13,528 by 2,047. 

FuiiL Pbocess. Common Pbocess. 

13,528 13,528 

94696= 7time8l8.628= 9J^696 

5^.1120= 40 times 13,B28= 5J^112 



Partial 
ivodacts. 



27056000= 2,000 times 13,528= 27056 



A. i 



27,691,816= 2.047 times 13.528= 27,691,816 

Explanation. — ^Writing the factors with the ones of the multi- 
plier under the ones of the multiplicand. I multiply first by 7 
ones, next by 4 tens or 40. and then — as there are no hundreds 
— ^by 2 thousands or 2.000. and write the first figure of each par- 
tial product imder the figure of the multiplier used to obtain it. 

I then, add the partial products, and obtain 27.691.816. the re? 
quired product. 

Pboblems. 

3 4 5 



1 


2 


74 


281 


23 


54 



2,976' 426 4,306 

81 315 284 



6 Z. i i !? 

13,008 50,028 4,765 29,872 8,009 

472 974 807 5,008 6,003 



a. Multiplying any number by produces 0, 
h. Multiplying by any number produces 0. 

11. What is the product of 58 times 15Y ? 

12. 73 X 593 =how many ? Multiply 1Y,248 by 9,006. 

13. What is the product of 4,293 multiplied by 2,Y26 ? 

H^ 308 times 203 times 69 yards are how many yards ? 

16. A load ot 74 bnshels of oats, weiglomg ^^ ^^^»i^ \k> 
the buBbely weighs how many pouixdB'4 



i 
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16, In a barrel containing 87 dozens of eggs, are how 
many eggs ? 

' ' 17. A hoe factory that makes 1,396 hoes per week, 
makes how many hoes in a year, or 52 weeks ? 

18, A certain daily newspaper office nses 217 rpams of 
paper per day. How many reams does it use in the 308 
business days of a year ? 

.V 19, If one mile of telegraph wire weighs 489 pounds, 
what will be the weight of the wire for a line of telegraph 
138 miles long ? 

^ i ?. i 1 ® 

$31,075 $310.75 $50.44 $243.75 $1,274.09 
36 36^ 705 215 8,047 

6. A wholesale dealer sold 80 watches, at $75 each. 
How much did he receive for them ? 

7, The yearly wages of 307 men in a coal mine are 
$736 each. What is the amount of their wages for the 
year? 

8. What is the value of 132 ounces of gold, at $16 an 
ounce? 

9, One year the repairs on a canal 203 miles long, cost 
$382.75 per mile. What was the total expense ? 

10, What is the value of the 735 horses of a city horse- 
car line, at $149 each ? 

11. One week a butcher bought 356 lambs, at $3.56 a 
head. How much did they cost him? 

IZ, At $ .18 a gallon, what is the cost of a barrel of 
kerosene containing 42 gallons ? 

13, How much wiU 28 bushels of turnips cost, at $ .31 
a bushel i 
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How mucli must I pay 

U. For 369 pounds of wool, @ $ .64 ? 

15. For 32 yards of body-Brussels carpeting, @ $2.19 ? 

16. For 23 rolls of paper-liangings, @ $ .2Y ? 

17. A milkman sells 219 quarts a day, at $ .05 a quart. 
How much do his sales amount to in a year ? 

Case IY. Each £Eictor a di^t or digits, with a ci- 
pher or ciphers on the right* 

Oral Work. — 81. A. Find the cost 

1. Of a turkey that weighs 10 pounds, at $ .20 a pound. 

2. Of 50 pounds of sugar, at $ .10 a pound. 

3. Of 30 pounds of chickens, at $ .20 a pound. 
J^.. Of 20 pounds of salmon, at $ .30. 

6. Of 30 barrels of apples, at 150 cents, or $1.50. 

6. Of 200 acres of land, at $10. At $20. At $50. 

7. A barrel of pork weighs 200 pounds. What is the 
weight of 3 barrels ? Of 30 barrels ? Of 300 barrels ? 

8. There are 160 acres in a quarter-section of govern- 
ment land. How many acres are in 4 quarternsections ? 
In 40 quarter-sections ? 

\ 9. How many pounds of butter are there in 40 fifty- 
pound tubs ? In 400 fifty-pound tubs ? 

^10. One year a grocer sold 80 thirty-pound tin cans of 
maple sugar. How many pounds of sugar did he sell ? 

jB. How many are What is the product 

1, 3 times 20 windows ? ^. Of 3 times 20, or 20 times 3 ? 

S, 10 times 3 times 20 boards? 4. Of 30 times 20 ? 

5. 4 times 200 bricks ? ^. Of 4 times 200, or 200 

7. 10 times 4 times 200 shin- times 4? 

gles! *. Of 40 axvi ^^^\ 

A 100 times 3 times SO rails ? 10, Of 50 axvi ^^^\ 
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How many ciphers are on the right of both factors, and 
how many are on the right of the product 



11, In qaestioDs 1 and 2 ? 

12, In questions 3 and 4 ? 



13, In questions 5 and 6 ? 
H, In questions 7 and 8 ? 
15, In questions 9 and 10? 

89. Principle IV. There a/re at least as numy ciphers 
on the right of a product^ as there a/re on the right of the 
factors which produce it. 



Written Work.— Ex. Multiply Y,200 by 160. 

Explanation. — ^Writing the factors with the 
right-hand digit of the multiplier under the 
right-hand digit of the multiplicand, I mul- 
tiply the 72 hundreds of the multiplicand 
by the 16 tens of the multiplier, and obtain 
1,152. To this I annex three ciphers — one 
for the cipher on the right of the multi- 
plier, and two for the two ciphers on the 
right of the multiplicand. 

The result, 1,152,000, is the required product. 



Pbocess. 

7,200 
160 

4.32 

72 

1,152,000 



168 
2400 



1,760 
89 



Problems. 

3 4 

270 1,920 

960 650,000 



480 
7000 



9906432 
789600 



8 

4893700 
536000 



428,000 
720 

9 

696802 
307020 



10, One month a rolling-mill made 5,800 bars of rail- 
road iron, eacli bar weighing 402 pounds. How much did 
the whole weigh ? 

11. At the rate of 1,400 words an hour, how many 
words can he sent over a telegraph ^e m ^Q \^a>oc!re,'l 
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-^ 12, How much will a yearly salary of $1,700 amount 
to in 12 years ? 

13. How much will it cost to fence 800 miles of rail- 
road, at $150 a mile ? 

^4" If a rope-maker, can spin 19,240 feet of rope in a 
week, how many feet can he spin in 50 weeks ? 

15. A barge was loaded with 600 bales of hay, weighing 
290 pounds each. What was the weight of the load ? 

16. How many grape-vines will be required for a vine- 
yard of 40 acres, allowing 1,280 vines to the acre ? 

17. A nursery-man sold 2,800 young apple-trees, at $ .17 ^ 
apiece. How much did he receive for them ? 

18. How much will 60 bushels of peaches cost, at $2.50 
a bushel % 

V 19. How much must be paid for transporting 450 tons 
of freight from New York to St. Louis, at $27.50 a ton % 

W. In a barrel of beef are 200 pounds. How many 
pounds are there in 37 barrels ? 

21. A planter raised 94 acres of cotton, which yielded 
460 pounds to the acre. What was the total yield ? 

22. In a ream of paper are 480 sheets. How many 
sheets are there in 260 reams ? 

23. Kequired the cost of building a line of telegraph 
680 miles long, at $1,250 a mile. 

^ 24,. A manufacturer of reapers and mowers sold in one 
year 2,500 machines, at $130 each. How much did he 
receive for them ? 

25. The factors are three hundred ninety-seven thou- 
sand five hundred^ and nine thouBand e\^^ \s»si^^^. 
What Is the product ? 
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83. KuLES FOB Multiplication of Integebs. 

I. The miiltiplier a digit. 

1. Write the mvUvplier tmder the ones of the rrmLU- 
pUccmd. 

2. Begvn/amg at the rights muli/iply the units of each 
order in the multipUca/nd hy the rn/uMpUer; in the prodr 
v^t write the ones of each result^ amd add the tens to the 
next result. 

II. The multiplier a digit, with a cipher or ciphers 

on the right. 

1. Write thefaMoTS — the digit of the multvpUer under 
the ones of the rmdtiplicamd, 

2. MuLUjpl/y the mull/iplica/nd hy the digit of the rmilti- 
pUeVy and to thejprodv^t armex the ciphers. 

When the digit is i— i.e., wh^en the mvMplier is 10, 100, 1,000, etc,, 
-—perform the 'grocer mentaUj/, 

III. The multiplier two or more digits. 

1. Write the multiplier under the multiplicand — ones 
tmder ones, tens under tens, amd so on. 

2. Begi/rming at the right, mvltvply the muli/ipUcand 
Jyy the ones, tens, hundreds, etc., of the Tmili/ipUer, place 
the rightrhamd figure of ea^h partial product under the 
figure of the multipHer used to oltain it, amd add the 
pa/rtial products. 

IV. Each fex5tor a digit or digits, with a cipher or 
ciphers on the right. 

1. Write the factors — the rightrhamd digit of the muliAr 
plier under the right-hamd digit of the mAiltiplicamd. 

2. Omitting the ciphers on the rigid of the factors, mul- 
tiply as im Case III; amd to the prod/act thus obtained 

a/in^2^ ^Ae ciphers. 
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Pboblems. 




A. ' 


2 


3 


4 


5 


1,026,348 


1,327 


2,076 


176,941 


9,664 


6 


246 


382 


400,000 


21,800 


6 


7 


8 


9 


lO 


64 


68,000 


49,600 


1,860 


63,276 


70,000 


73 


400 


63,000 


6,002 



Ex. Multiply 654 by 9. 

Process. Maxtng thb Computation. 

66 ^ 9 4*8 are 86; write 6 (add 8). 

g 9 6's and 3 are 48; write 8 (add 4). 

9 6*8 and 4 are 58; write 58. 

6,886 Result, 5,886. 

11. An excursion train of 9 cars has 84 passengers in 
each car. How many passengers are on the train ? 

12. Every mile of a road 4 rods wide contains 8 acres. 
How many acres are there in 168 miles of such a road ? 

13. If 290 pounds of cheese are made from the milk of 
one cow, how many pounds can be made from the milk 
of 470 cows ? 

U. If a miUer grinds 150 barrels of flour in a day, how 
many barrels wiU he grind in 56 days ? 

16. How many tons of iron will be required for 359 
miles of railroad, at 97 tons to the mile ? 

16. How much will 282 street-cars cost, at $825 each ? 

17. One season a steamboat on the Hudson made 234 
tripe, and the average number of persons carried per trip 
was 108. How many persons did the boat carry during 
the season? 

18. How many feet of lumber can be evA ixoxsi \^^^ 
hgs^ each log making 642 feet ? 
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Oral Work. — B. 1, Ten kits of mackerel of twenty- 
five pounds each are how many pounds ? One hundred 
kits are how many pounds ? 

Z. A furrier sold 4 muffs at $30 apiece. How much 
did he receive for them ? 

S. How much must I pay for 5 pounds of beefsteak, at 
16 cents a pound ? 

4>. How many pounds of butter are there in 3 four-gal- 
lon jars of 32 pounds each ? 

5. How many miles wiU a steamboat run in 24 hours, 
if she runs 8 miles an hour? 

6. How much will 40 silk hats cost, at $6 apiece ? 

7. Six spoons are a set. How many spoons are seventy- 
five sets ? 

8. What is the cost of 20 paper-weights, at $ .60 each? 

Written Work.—C. Multiply 



1. 7,945 and 70,087 by 7. 

2. 4,670 and 37,500 by 40. 



S. 4,386 by 9 ; by 800 ; by 3,764. 
4. 89,760 by 787 ; by 20,960. 



5 6 7 8 



Multiplicands, 6,597 892,367 84,720 967,008 

Multipliers, 9 1,000 326,000 30,854 

Find the product of the factors 



9. 3,156, 592, and 8. 

10. $5,120, 786, and 25. 

11. 98, $1.63, 39, and 9. 



12. 47, 3,400, and $697.48. 

13. 90,876, 3,008, 90, and 46. 

14. $897.28, 500, 17, 36, and 24. 

16. If 245 pounds of charcoal are used in making 1 
ton of gunpowder, how many pounds are used in making 
1,056 tons ? 

16. A common clock strikes 156 times every day. How 
many times does it strike in a year ? 
^ 17. A hotel keeper bought 23 barrels of eggs, each bar- 
re} containing 83 dozen. How many egg3» did he buy ? 
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^ 18. A mail agent made 225 round trips each year for 

13 years, over a railroad 108 miles long. How many 

miles did he travel ? 

19. 24 sheets of paper are a qnire, and 20 quires are a 

ream. How many sheets are there in 45 reams ? 
^^W. How many buttons are there in 7 dozen packages, 

each package containing 10 cards, and each card 3 dozen 

buttons ? 

^81. A shoe dealer bought 45 cases of ladies' French kid 
boQts, each case containing 12 pairs, at $3 a pair. What 
was the amount of the purchase ? 

^^. A Pennsylvania oil well flowed 237 days, at the rate 
of 345 barrels of oil per day. How much oil did it yield ? 

S3. A manufacturer sold 319 sets of chairs, at $ .65 
apiece. How much did he receive for them ? 

Note. — ^For otdlines of mtdtiplication for review, see page 270. 

Review Problems. 

OrtxZ Work. — 1. A man built a fence in 10 days, build- 
ing 32 rods each day. What was the length of the fence ? 

Z. How far will an express train run in 9 hours, run- 
ning 34 miles an hour? 

3. A steamboat plies between two places that are 50 
miles apart. How many miles does she run in 12 trips ? 

4> If a house rents for $60 a month, how much does 
the rent amount to in 10 months ? 

5. A merchant bought 5 pieces of cambric, of 44 yards 
each, at 10 cents a yard. How much did it cost him ? 

6. A fruit dealer bought 20 crates of peaches for $48, 
and sold them at $3 a crate. How much was his gain ? 

7. Mabel bought 10 yards of calico at 13 cents a yard, 
and 8 yards of ribbon at 20 cents a yard. How muck did 
her purchajses amount to ? 
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8, 8 fields, of 80 acres each, contain how many acres ? 

9, In a flouring mill are 8 pairs of millstones, and each 
pair wiQ grind 100 bushels of wheat per day. How many 
bushels of grain can the mill grind in a week ? 

10. A hatter bought 8 silk hats for $40, and sold them 
at $6 apiece. How much did he gain? 

Written Work. — 1. How many square miles are there 
in 25 townships of 36 square miles each ? 

^. In a factory are 10 lines of shafting; one of them 
weighs 882 pounds, and the other 9 weigh 462 pounds 
each. What is their total weight ? 
' 3. K you have $127 when you are 16 years old, and 
you save $39 each year until you are 21, how much mon- 
ey will you then have ? 

^. A book-keeper's wages are $56 a month, and his 
expenses for a year, or 12 months, are $608. How much 
does he save in a year ? 

6. A Government surveyor receives $150 a month, 
and expends $68. How much does he save in a year? 

6. How many pickets wiU be required for the fence 
that encloses a lot 198 feet long, and 143 feet wide, allow- 
ing 3 pickets to the foot ? 

7. How much must I pay for 25 thousand feet of wal- 
nut lumber, at $41.81 per thousand ? 

8. At $6 per week, how much will 36 boarders pay 
for board in one year, or 52 weeks ? 

9. A stock train consists of 17 cars, each car contain- 
ing 179 sheep. How much do all the sheep weigh, their 
average weight being 95 pounds ? 

10. A merchant bought 37 cases of prints, each case 
containing 12 pieces of 42 yards each. How many yards 
of print did he buy ? 
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11> If I buy 40 horses at $120 each, and sell aU of 
them for $5,000, how much do I gain ? 

psl^, A farmer raised 2 fields of potatoes. The first 
field, of 5 acres, yielded 102 bushels to the acre ; and the 
second field, of 8 acres, yielded 119 bushels to the acre. ^ 
How many bushels of potatoes did he raise ? 

^ 13. A manufacturer pays 125 workmen $39 a month 
each. How much do their wages amount to in a year ? 

\^ llf, A farmer who raised 1,221 bushels of oats, kept 85 
Dushelfi for seed, and enough to winter 9 horses, allowing 
50 bushels to each horse, and sold the balance. How 
many bushels did he sell ? 

^ 15. Of 5 hogsheads of sugar, billed at 1,125 pounds 
each, the first was 72 pounds short, the second 56 pounds, 
the third 38 pounds, the fourth 112 pounds, and the fifth 
47 pounds. How many pounds were in the 5 hogsheads ? 

16. A merchant bought 24 sets of crockery of 45 pieces 
each, 29 sets of 37 pieces each, and 36 sets of 80 pieces 
each. How many sets did he buy? How many pieces \ 

\^17. A drover bought 69 cattle, at $28.75 a head. He 
sold 27 of them, at $37.75 a head ; and the remainder, at 
$36.50 a head. Did he gain or lose, and how much ? 

\ 18. A provision dealer bought 806 barrels of fish, at 
$16.50 a barrel; and sold the lot at $1,847 more than 
cost. How much did he receive for it ? 

^ 19. An agent sold 3 farms. For the first he received 
$675, for the second twice as much as for the first, and 
for the third 4 times as much as for the first and second. 
How much did he receive for the second? For the 
third? For the 3 farms ? 



NoTB. — ^TeaclierB who prefer that decimals should be studied in conuec- 
tion with iniegen, will now require their pupils to eXvu^l m\\Ni^\JCv5»Xvwi. 
of decimals, pages 126-129. 

D 
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SECTION V. 

DIVISION. 

Ortd Work* — 84, How many How many times 
i. Are 2-2 ? 2. Can 2 be taken from 2 ? 

S. Are 4—2—2 ? \j. Can 2 be taken from 4? 

S, Are 6—2—2 — 2 ? ^. Can 2 be taken from 6? 

7. Are 8—2—2—2 — 2? ^. Can 2 be taken from 8? 

P. 4 is how many 2's ? How many times 2 ? 

10. 6 is bow many 2's ? How many times 2 ? 

11. 8 is how many 2's ? How many times 2 ? 

i^. How many times is 2 contained in 4 ? In 6 ? In 8 ? 

85. To divide a immber is to separate it into equal 
parts. 

When any number is divided 

Into two equal parts, one of the parts is one half oi the 
number ; 

Into three equal parts, one of the parts is one third of 
the number ; 

Yniofov/r equal parts, one of the parts is one fourth of 
the number ; 

Into^^ equal parts, one of the parts is one fifth of the 
number ; 

Into ^ equal parts, one of the parts is one six^ of the 
number ; and so on. 

Divide 

i» 2 into 2 eqnal parts. 

2, 4 into 2 equal parts. 

3. 6 into 2 equal parts. 
^ 8 into 2 equal parts. 
5, 3 into 3 equal parts. 
^. 12 mto 3 equal parts. 



7. 21 into 3 eqnal parts. 
S. 8 into 4 equal parts. 
^•24 into 4 equal parts. 

10. 15 into 6 eqnal parts. 

11. 40 into 5 equal parts. 
I^» 42 into 6 equal parts. 



INTEQERS.'^DI VI 810 N. 



75 



86. The equal parts into which any number is divided, 
are commonly called yrao^'o/iaZ^a/^, or fractions. 

Halves, thirds, fourths, and fifths are written 



1 


1 


2 


1 


. B 


3 


1 


2 


3 


4 


s 


3 


3 


4 


4 


4 


6 


6 


6 


6 



a* To find one half of a number : — Divide the number by 2, 
b. To find one^bird of a namber: — Divide the number by S. 
e. To find one foarth of a number : — Divide the number by 4. 
d» To find one fifth of a number : — Divide the number by 6. 



How much is 

1. 1 half of 2 ? 

2. 1 half of 4? 

3. 1 half of 8 ? 
i. 1 third of 3? 



6. 1 third of 21 ? 

6. 1 fourth of 8 ? 

7. 1 fourth of 24? 

8. 1 fifth of 16? 



9. ^of 6? 

10. i of 12 ? 

11. I of 16? 

12. I of 40? 



15. I of 64? 
H. I of 80? 

16. J of 72? 
16. I of 42 ? 



87. A. 1. When 2 quarts of milk cost 12 cents, how 
much does 1 quart cost ? 

1 quart costs 1 half as nmch as 2 quarts^ and 1 half of 12 
cents is 6 cents. 

2. 2 pounds of crackers cost 16 cents. How much does 
1 pound cost ? 

3. I paid $12 for 6 barrels of potatoes. What was the 
price per barrel ? 

4.. If a steam-engine in a factory bums 27 tons of coal 
in 3 days, how many tons does it bum in 1 day? 

6. In a garden are 20 trees in 4 equal rows. How many 
trees are in each row ? 

6. Jil feed my chickens 1 bushel, or 32 quarts, of corn 
in 4 days, how many quarts will I feed them in a day ? 

7. If I divide 26 almonds equally among 5 childr^n^ 
how moDjr almonds aball I give to eackx Ql[uAdLA 



r 
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JB. 1. At 2 cents apiece, how many peaches can I buy 

for 8 cents ? 

FiTBt Solution, — ^At 2 cents apiece, I can buy as many peaches 
for 8 cents as the times 2 cents can be taken from 8 cents. 2 
cents from 8 cents leave 6 cents, 2 dents from 6 cents leave 4 
cents/ 2 cents from 4 cents leave 2 cents, and 2 cents from 2 
cents leave O^ Since 2 cents can be taken from 8 cents 4 times, 
I can buy 4 peachea Or, 

Second Solution. — ^At 1 cent apiece, for 8 Cents I can buy 8 
peaches; and at 2 cents apiece, for 8 cents I can buy 1 half 
of 8 peaches, "virhich is 4 peaches. 

2. How many boys' suits can be made from 18 yards of 
cloth, aQowing 3 yards for a suit ? 

5. How many days will 20 pounds of flour last a family 
that uses 4 pounds a day? 

^. How much shall I receive for 24 pairs of hoso, at the 
rate of 4 pairs for a dollar ? 

6. HI drive my horse 5 miles an hour, how many hours 
will it take me to drive him 16 miles ? 

88. Division is the process of separating a number 
into equal parts. 

a* The number to he separated into equal parts is the dividend. 
b. The number that expresses how many equal parts the dividend 
is to be separated into, is the divisor^ 

c« The number obtained by dividing is the quotient. 

When the numbers to be used for dividend and divisor are 
like numbers, the process of division is a short method 
of subtraction. 

EXEBCISES. 

A. L The dividend is 54 and the divisor is 6. What 
is the quotient ? 
^. What is the quotient of 63 divided by 7 ? 
,?. If 32 yards of carpeting be divided into breadths of 6 
^srds each, how msuiy yards will there be of the remnant ? 
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-f . 56 loaves of bread are how many times 8 loaves ? 

5. How many times can you take 5 cents from 38 
cents, and how many cents will remain ? 

6. Divide $40 into 8 equal parts. 

7. Which number is the dividend, which the divisor, 
and which the quotient, in exercise 2 ? In exercise 4 ? In 
exercise 6? 

8. In which of the exercises 1-^ is there no remainder ? 

9. What kind of a number is the quotient, in exercise 
2 ? In exercise 4 ? In exercise 6 ? 



B. Divide by 2 

every second number 

i. From 2 to 20. 
2. From 20 to 2. 

Thas, 2 in 2 once, 2 in 4 2 
timea^ and so on. 

2 in 20 10 timea^ 2 in 18 9 
timea^ and so on. 

Divide by 3 
every third number 

5. From 3 to 30. 

6. From 30 to 3. 



Divide into 2 equal parts 
every second number 

S. From 2 to 20. 
-4. From 20 to 2. 

Thns, 1 half of 2 is 1, 1 half 
of 4 is 2, and so on. 

1 half of 20 is 10, 1 half of 
18 is 9, and so on. 

Divide into 3 equal parts 
every third number 

7. From 3 to 30. 

8, From 30 to 3. 



89. The sign of division is a short horizontal line 
with a dot above, and a dot below it, -J-. It is read di- 
vided hf. 

Division is also expressed by writing the dividend above, 

and the divisor below, a horizontal line. 

72 
72-5-6 and — are each read " 72 divided by 6." 



Bead 

1. 99-r-9= 

^ 567 



r-9 = ll I 

-^81 = 7 I 



8. $513-7-3=$l71 I 5 
^ 81-^9=2l^a \ 



316 



-^ 
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Written Work* — A. Use the proper sign, and write 
1. The quotient of 18 divided by 3 is 6. 
^. 1 fourth of 60 quarts is 15 quarts. 

3. 42 divided by 6 equals 7. 

4, $11.25 divided by 5 equals $2.25. 

6. 78 bushels divided by 6 equals 13 bushels. 
6. Dividend, 120 ; divisor, 12 ; quotient, 10. 

JB. Copy and complete* 

i. 36-f-9= 5. 46 melon8-f-5 = melons 

2. 66-e-8=: 6, 36 pear8-5-4 = pears 

S, 42^6= 7. 36 apple8-r4 = apples 

^ 70-j-Y= 8. Y2 clierries-4-8= cherries 

Oral Work.— 90. A. Divide 

by 4 every fourth number 

1. From 4 to 40. 



9. $80-^4=$ 

10. $.40-5-5=$ 

11. |1.60-=-3=| 

12. $12.40-7-2=$ 



2. From 40 to 4. 

Divide by 5 
every fifth number 

5. From 6 to 50, 

6. From 60 to 6. 

Divide by 6 
every sixth number 

9. From 6 to 60. 
10. From 60 to 6. 



Divide into 4 equal parts 
every fourth number 

3. From 4 to 40. 

4. From 40 to 4. 

Divide into 5 equal parts 
every fifth number 

7. From 6 to 60. 

8. From 60 to 6. 

Divide into 6 equal parts 
every sixth number 

11. From 6 to 60. 

12. From 60 to 6. 



JB. I divided, equally, 12 plums between 2 girls, 12 pears 
among 3 girls, 12 peaches among 4 boys, and 12 apples 
among 6 boys. 

1. Each girl had what part of the 12 plums ? Of the 
12 pears ? 

2. Each girl had how many plums ? How many pears ? 

3. Each boy had what part of the 12 peaches ? Of the 
J^ apples i 
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If,. Each boy had how many peaches? How many apples? 

5. If 9 curtains cost $36, what part of $36 does 1 cur- 
tain cost ? How many dollars does 1 curtain cost ? 

6. One seventh of a farm of 70 acres is woodland. 
How many acres are woodland ? 

7. Five boys gathered forty quarts of chestnuts, which 
they shared equally. How many quarts had each boy ? 

8. How many hours must a man work each day, to do 
80 hours' work in 8 days ? In 10 days ? 

9. $ .45 for 9 quarts of currants is how much a quart? 
10. $56 for 8 weeks' board is how much a week ? How 

much a day ? 

IL 100 bushels of wheat from 10 acres are how many 
bushels to the acre ? 

91. ^. Copy, complete, learn, and recite the 
Table of Pbimaby Combinations in Division. 



2-2= 

3-f-3 = 
4-4-2 = 
4-=-4 = 
6-=-5= 
64-2 = 
6-T-3 = 
64-6= 
74-7= 
84-2 = 
84-4= 
84-8= 
94-3 = 
94-9 = 
104-2 = 
104-6 = 
124-2 = 



124-3 = 
124-4= 
144-2 = 
144-7 = 
164-3 = 
164-6 = 
164-2 = 
164-8= 
164-4 = 
184-2 = 
184-9= 
1614-3 = 
184-6 = 
204-4= 
204-6 = 
214-3 = 
214-7 = 



12^6= I 24^3 = 



244-8 = 
244-4 = 
244-6 = 
264-5 = 
274-3 = 
274-9 = 
284-4 = 
284-7 = 
304-6 = 
304-6 = 
324-4 = 
324-8 = 
364-6 = 
364-7 = 
364-4= 
364-9 = 
364-6= \ 
404-5= \ 



404-8= 
424-6= 
424-7 = 
454-5 = 
464-9 = 
484*6 = 
484-8 = 
494-7 = 



64 
64 



63 



64 



6= 
9= 



664-7= 
664-8 = 



7= 



634-9= 



8= 



724-8= 
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S* Copy, complete, learn, and recite the 

Table of Equal Parts. 



i of 2 is 


i of 12 is 


i of 24 is 


1 of 40 is 


1 of 3 is 


i of 12 is 


1 of 24 is 


1 of 42 is 


^ oi 4 is 


I of 14 is 


I of 24 is 


\ of 42 is 


i oi 4 is 


\ of 14 is 


1 of 25 is 


\ of 45 is 


•j of 6 is 


i of 15 is 


i of 27 is 


i of 45 is 


i of 6 is 


1 of 16 is 


i of 27 is 


j of 48 is 


i of 6 is 


1 of 16 is 


i of 28 is 


1 of 48 is 


I of 6 is 


1 of 16 is 


1 of 28 is 


1 of 49 is 


+ of 7 is 


i of 16 is 


j of 30 is 


^ of 54 is 


^ of 8 is 


1 of 18 is 


1 of 30 is 


i of 54 is 


i of 8 is 


|of 18 is 


} of 32 is 


^ of 56 is 


i of 8 is 


I of 18 is 


i of 32 is 


^ of 56 is 


1 of 9 is 


I of 18 is 


I of 35 is 


1 of 63 is 


^ of 9 is 


I of 20 is 


\ of 35 is 


i of 63 is 


i of 10 is 


^ of 20 is 


i of 36 is 


i of 64 is 


1 of 10 is 


i of 21 is 


1 of 36 is 


i of 72 is 


1 of 12 is 


1 of 21 is 


I of 36 is 


i of 72 is 


i of 12 is 


i of 24 is 


^ of 40 is 


i of 81 is 



9a. Divide by 7 
every seventh number 

1. From 7 to 70. 
^. From 70 to 7. 

Divide by 8 

every eighth number 

5, From 8 to 80. 

6. From 80 to 8. 

Divide by 9 

every ninth number 

9, From 9 to 90. 
M From 90 to 9. 



Divide into 7 equal parts 
every seventh number 

3. From 7 to 70. 

4. From 70 to 7. 

Divide into 8 equal parts 
every eighth number 

7. From 8 to 80. 

8. From 80 to 8, 

Divide into 9 equal parts 
every ninth number 

11. From 9 to 90. 

12. ¥iom ^Q V> ^. 



k 
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93. ExEKCiBEs IN Division at Sight^ 

2) 6 1218 t ]1 — £ 814 20 

3) 9 15 21 !^ 1£ H ?1 3 30 2Y 
4)16 8 40 12 24 32 20 36 4 28 
6)45 15 35 40 10 20 60 30 25 6 
6)24 30423644126418 ^^ 
7)56 28 49 21 70 35 42 7 63 14 
8)80 48 16 56 32 40 24 72 64 8 
9)72 36 54 9 63 . 81 46 27 18 90 

Note. — The preceding exercises are to be written upon the board, and 
used in class drill daily, until every pupil can give, at sight, the result in 
any one of the exercises. 

Oral Work. — 94, A. 1. How many five-dollar bills 
will pay for a cow that costs forty dollars ? 

2. At the rate of 4 quarts an hour, in how many hours 
will a boy pick 32 quarts of strawberries ? 40 quarts ? 

3. Last winter Eliza attended school 50 days — 5 days 
each week. How many weeks did she attend school ? 

-^. A carpenter built a house in 54 days. How many 
weeks was he in building it % 

5. When rice is Y cents a pound, how many pounds can 
be bought for 35 cents ? 

6. At the rate of 9 plums for a cent, how much must I 
pay for 36 plums ? For 54 plums ? 

B. 1. $80 for 10 stoves is how mueli iox 1 ^\.cr^\ 
£. 70 centa for 7 ahtea is how mucii ioT 1 ^^\.^\ 

D2 
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3. A blacksmith used 32 nails in setting 8 horseshoes. 
How many nails did he use for each shoe ? 

4, In an orchard are 90 peach-trees in 9 equal rows. 
How many trees are there in a row ? 

6, A woman bought a sewing-machine for $36, and paid 
for it in 6 equal payments. How much was each payment ? 

6. One man can do a certain piece of work in 45 days. 
In how many days can 5 men do the same work ? 

95, Factor ob Division Table. 



4 is 2 times 2. 

6 is 3 times 2, or 2 times 3. 

8 is 4 times 2, or 2 times 4. 

9 is 3 times 3. 

10 is 5 times 2, or 2 times 5. 



. ( 6 times 2, or 2 times 6 : 
IS •< ' ' 



18 



20 



H 



12 

' 4 times 3, or 3 times 4. 

14 is 7 times 2, or 2 times Y. 

15 is 5 times 3, or 3 times 5. 

16 is 8 times 2, or 2 times 8, or 
4 times 4. 

9 times 2, or 2 times 9 ; 
6 times 3, or 3 times 6. 

. j 10 times 2, or 2 times 10 ; 
( 5 times 4, or 4 times 5. 
21 is 7 times 3, or 3 times 7. 
8 times 3, or 3 times 8 ; 
6 times 4, or 4 times 6. 
25 is 5 times 5. 

27 is 9 times 3, or 3 times 9. 

28 is 7 times 4, or 4 times 7. 

10 times 3, or 3 times 10 ; 
6 times 5, or 5 times 6. 



24 



H 



30 



H 



40 



H 



32 is 8 times 4, or 4 times 8. 

35 is 7 times 5, or 5 times 7. 

36 is 9 times 4, or 4 times 9, or 
6 times 6. 

10 times 4, or 4 times 10 ; 
8 times 5, or 5 times 8. 
42 is 6 times 7, or 7 times 6. 
45 is 9 times 5, or 5 times 9. 

48 is 8 times 6, or 6 times 8. 

49 is 7 times 7. 

50 is 10 times 5, or 5 times 10. 
54 is 9 times 6, or 6 times 9. 
56 is 8 times 7, or 7 times 8. 
60 is 10 times 6, or 6 times 10. 

63 is 9 times 7, or 7 times 9. 

64 is 8 times 8. 

70 is 10 times 7, or 7 times 10. 
72 is 9 times 8, or 8 times 9. 

80 is 10 times 8, or 8 times 10. 

81 is 9 times 9. 

90 is 10 times 9, or 9 times 10. 
100 is 10 times 10. 



Note. — ^The numbers in this table are to be written upon tbe board, and 
nsed JD class drJJJ dailj, until every pupil can give, at sight, the factors of 
Mtjjnamber in the table. 
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L Divide 72 feet by 9 feet. 

1 foot iB contained in 72 feet 72 times ; and 9 feet are con- 
tained in 72 feet 1 ninth of 72 timea^ which is 8 timea. 



Divide 

2. 32 nails by 4 nails. 
S, 90 trees by 10 trees. 
^ 45 days by 9 days. 

5. $36 by $6. 

6. 10 by 7. 



Find 

7. 1 seventh of 35 cents. 

8. 1 fifth of 30 quarts. 

9. 1 fourth of 40 pounds. 

10. 1 eighth of $40. 

11. 1 tenth of 80. 



IS. In which of the preceding exercises are the quo- 
tients abstract numbers? 

13. In which are the quotients concrete numbers ? 

Principle I. The dimdend and qiiotient a/re aJ/waya 
Uke nv/mhers. 

The divisor must always be regarded a^ an abstract number. 
What is the quotient of 



Ijt. $36 divided by $4 ? 

IS. $120 divided by $30? 

i^. $.76 divided by $.16? 

17, 160 cents divided by 25 cents? 



18. $5 divided by $ .20 ? 

19. $25 divided by $.60? 

20. $2.40 divided by $ .08 ? 

21. $12.50 divided by $1.26? 



If the given divisor is cents, and the dividend dollars, or dol- 
lars and cents, reduce the dividend to cents before dividing. 

Case I. The dlTlsor endingr with a digit. 

96. A. 1. A boy earned 80 cents in 4 days. How 
much did he earn in 1 day ? 

In one day be earned 1 fourth as much as in four days; and 
1 fourth of 80 cents is 20 cents. 

2. $90 for 3 cows is how much for 1 cow ? 

3. 120 hours of work in 10 days is how many hours 
per day ? 

/ 128 cents for 4 ducks is how mudoL iox \ ^^X 



84 SECOND BOOK IN ARITHMETIC. 

6. A farmer received $140 for wood, at $7 a cord. How 
many cords did he sell ? 

At $1 a cord, for $140 he would sell 140 cords; and at $7 a 
cord, for $140 he sold 1 seventh of 140 cords, "virhich is 20 cords. 

^. If a factory girl can weave 180 yards of carpeting in 
6 days, how many yards can she weave in a day ? 

7. A teacher paid $3.60 for writing-books, at $.09 
apiece. How many books did she buy ? 

8. How many suits of clothes can be made from 84 
yards of cloth, allowing 4 yards to a suit ? 

9. A farm of 405 acres is to be divided equally among 
5 heirs. How many acres will each heir receive ? 

JB. i. If a boy can gather 96 bushels of apples in 6 
days, how many bushels can he gather in 1 day ? 

He can gather 1 sixth as many bushels in one day as in six 
days ; i. e., 1 sixth of 96 bushels. 

96 bushels are 60 bushels plus 36 bushels; 1 sixth of 60 
bushels is 10 bushels ; 1 sixth of 36 bushels is 6 bushels ; and 
10 bushels plus 6 bushels are 16 bushels^ 

^. A merchant sold 144 spoons in sets of 6 spoons each. 
How many sets of spoons did he seU ? 

3. How many cars wlU be required to transport 280 
tons of coal, at 8 tons to the car ? 

^. A farmer put up 272 gallons of cider in 8 casks. 
How many gallons did he put into each cask ? 

5. A gardener received $4.95 for radishes, at $ ,05 a 
bunch. How many bunches did he sell ? 

6. $276 for 4 acres is how much for 1 acre ? 

7. A printer uses 8 sheets of paper in making a book 
of 384 pages. How many pages of the book does 1 sheet 
make ? 

S. If 9 pounds of crushed sugar coat $1.35^ how much 
^^^s 1 pound cost ? 
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9. 184 yards for 8 silk dresses is how many yards for 
1 dress ? 

10. 1,080 bushels of oats from 20 acres is how many 
bushels from an acre ? 

C. 1. 1 fourth of 80, plus 1 fourth of 8 is 1 fourth of 
what number ? 

^. 60 divided by 3, plus 9 divided by 3 equals what 
number divided by 3 ? 

3. if of 140, plus 4- of 28 equals \ of what number ? 

^. 80-7-8, plus 48 -i- 8 equals what number divided by 8 ? 

Into what two parts will you separate the dividend. 



5. In finding i of 180? 

6. \ of $2.22 ? 

7. I of 168 pails? 

8. ^ of 384 brooms? 



9. In dividing 130 by 2? 

10. %2lb by $6 ? 

11. 864 yards by 9 yards ? 

12. 646 pens by 7 pens ? 



2>. What is each partial dividend, and what each re- 
mainder, in dividing 



i. 215 soldiers into 8 sqnads? 
2. $4.32 into 5 equal parts? 



3. 631 acres by 6 acres? 

4, 372 pounds by 9 pounds? 



In problem 1, of what order of units is 



6. The first partial dividend ? 

6. The first quotient ? 

7. The first remainder ? 



8. The second partial dividend ? 

9. The second quotient ? 
10. The second remainder ? 

Note. — Ask similar qaestions on each of tbe problems 2, 8, 4. 

When a quotient contains two or more orders of units, the part of 
the dividend used to obtain the units of any order is a par- 
tiuU dividends 

Written Work.— 97. Ex. Divide 936 by 3. 

The divisor is commonly written at _ . . q\q q/* -n- ^a^^a 
^u 1 rx ifxr. J. .J J .XI- 1- _x Divisor, J ) i/ J O Dividend, 
the left of the dividend, with a short / 

vertical curve between them. 312 Quotient. 

i ?. ^ ?L ^ 

S)d96 $4)$848 3 cents)639 cents 5^^i^^ ^^^ 
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6 7 8 9 

8) 1,648 2)840 papers 6) 1,260 bricks 7 toiis) 3,542 tons 

98. Ex. Divide 36,824 by 8. Fibot Process. 

Explanation. — 1 eighth of 36 thou- 8) 3 6.8 2 4. (jL6 03 
sand, the first partial dividend, is 4 Qp 

thousand and a remainder; and I 
write 4 for the thousands of the quo- ^ 8 

tient. 4 thousand times 8 are 32 thou- /^ 

sand, the part of 36 thousand divided ; 



82 thousand from 86 thousand leaves ^4 • 

4 thousand, the part of 86 thousand g / 

undivided ; and 4 thousand (=40 — 
hundred), plus the 8 hundred of the 

given dividend, is 48 hundred, the B^com Pbocess. 

second partial dividend. bbcond rROOBsa 

1 eighth of 48 hundred is 6 hundred; ^ ) 36y8S4 

and I write 6 for the himdreds of the A 603 

~ quotient. 6 hundred times 8 are 48 

hundred, the partial dividend used; 

and as hundreds remain undivided, the 2 tens of the given 

dividend is the third partial dividend. 

1 eighth of 2 tens is tens; and I write for the tens of the quo- 
tient. The 2 tens (=20) undivided, plus the 4 ones of the given 
dividend, is 24 ones, the fourth partial dividend. 

1 eighth of 24 is 8 ; and I write 3 for the ones of the quotient. 
3 times 8 are 24, the partial dividend used; and there is no 
remainder. 

The result, 4,608, is the required quotient. 

In the first process, the result of each step is written. This 
process is called long division* 

In the second process, only the final result or quotient is writ- 
ten. This process is called short division^ 

Long division may be used with any divisor, large or small; short 
division should be used whenever tii^ dx^Vsox ^ expreaaed by 
onelS^^ure, 



£6 t7S 

JYs 96)6896 
60 
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99. The steps, in finding the units of each order in a 
quotient, are 

1st. THviding, to find the number of units. 
2d. Multiplying 9 to find the part of the dividend divided. 
3^. Subtrtictingf to find the part of the dividend undivided. 
4ih. Annexing to the remainder the units of the next lower 
order of the dividend, to form the next partial dividend. 

NoTB. — In long division both divisor and l^ 2 

quotient may be written at the right of the 
dividend ; or the quotient may be written over ^ . 

the dividend, and the divisor at the left, as here —- 

shown (1 9 2). In 1 9 the factors of each partial ^ '^ Jgi 

dividend used are brought near together, and — — 176 

DO space is occupied at the left of the dividend. . 75 

In 2 9 the place in which each figure of the quo- — 76 

tient stands determines its local value. 

Problems. 

Solve the first 14 of the following problems by long 
division, and then by short division. 

1, If 4 tons of coal are used each day in an iron f ound- 
ery, how many days will 3,284 tons last ? 

5. How many days will it take a girl to braid 1,203 
straw hats, if she braids 3 hats each day ? 

3. A city fire department bought 3 fire-engines for 
$14,064. What was the cost of each ? 

4- Six men owning a coal bed, sold it to nine others for 
$39,150. How much did each seller receive, and how 
much did each buyer pay? 

6. li you buy a store for $3,624, and pay for it in 3 
equal yearly payments, how much will you pay each year ? 

6. A plantation of 1,845 acres was divided equally 
among 9 heirs. How many acres did each heir receive ? 

7. A business Woci of 7 stores cost t>S,65^. Hq^ Tssadct 
did each store cost ? 
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8. An iron founder received $12.55 for castings, at 
$ .05 a pound. How many pounds did he sell ? 

\ 9. An estate of $32,184: was shared equally among 4 
heirs. What was the share of one heir ? 

10. $4,627 is the cost of how many tons of coal, at $7 a 
ton? 

At $1 a ton 14,627 is the cost of Pbocess. 

4,637 tons; and at $7 a ton $4,627= 4.,6S7 tonS. 
$4,627 is the cost of 1 seventh z» /o /v 

of 4,627 tons, which is 661 7) Ji.,627 tons. 
tons. 661 tons. 

11. A boatman carried 5,688 barrels of Onondaga salt 
to New York, in 6 loads. How many barrels did he take 
in each load ? 

''- 12. In how many days will a cooper make 2,712 barrels, 
if he makes 8 barrels each day ? 

'\ - 13. If a teamster draws 5 loads of freight daily, in how 
many days wiU he draw 1,215 loads ? 

111,. How many miles must I drive my horse each day, 
to drive 222 miles in 6 days ? 

15. My front fence is 10 rods long, and it cost me $130. 
How much did it cost per rod ? 

16. A stable keeper pays $576 for the hay to winter 32 
horses. What does the hay for one horse cost ? 

17. 10,304 pounds of com are how many bushels of 56 
pounds each ? 

18. How many cars, each carrying 48 passengers, will 
be required to carry 384 passengers ? 

19. If the cost of constructing 42 miles of railroad is 
$2,032,632, what is the cost of constructing 1 mile ? 

20. In how many days can a paper-mill make 10,080 
^^ms of note paper^ if it makes 96 xeajma «t Aa.'j'i 
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y^l. A manufacturer, having 1,096 ounces of silver, made 
from it as many coffee urns as possible, each weighing 45 
ounces, and a salver of the silver that he had left. How 
much did the salver weigh ? 

22. A miller packed 13,475 pounds of flour in sacks, 
putting 49 pounds into each. How many sacks did he 

mi? 

23. How much must a man earn in each of the 313 
working days of a year, to earn $1,252 ? 

^^. A butcher paid $11,616 for 352 beeves. What was 
the cost per head ? 

25. Into how many farms, of 156 acres each, can 798 
acres of land be divided ? 

26. A telegraph line 441 miles long was constructed at 
a cost of $443,205. What was the cost per mile ? 

27. A forwarder ships 93,000 barrels of flour from St. 
Paul to Pittsburgh, in cargoes of 5,136 barrels each. How 
many full cargoes does he ship ? 

28. How many bales, of 396 pounds each, can be made 
from 84,000 pounds of cotton? 

29. At what price per head must I sell 105 sheep, to 
receive $563.85 ? 

30. A stationer paid $228 for gold pens, at $1.90 apiece. 
How many pens did he buy ? 

yc31. For how many months must I rent a house, at 
$23.50 per month, to cancel ^ debt of $423 ? 
X32. A chair maker received $172.50 for chairs, at $7.50 
a set. How many sets did he sell ? 

)('33. The salary of the President of the United States is 
$50,000 a year. How much is that a day ? 
Y^ 3J^. If the directors of a railroad company appropriate 
$30,000 for the purchase of passenger carfe,a.1;> ^l^ft'lS ^^^V^ 
howmanjr cars can be bought with the a^Y^o^t\^^s>rCk\ 
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36. 1,405,169-7- 2,376 =how many? 

36. One year a manufacturer received $2,009 for gloves, 
at the rate of $12.25 per dozen pairs. How many dozen 
pairs did he sell ? 

37. A grocer paid $5,166 for sugar, at $30.75 per box. 
How many boxes did he buy ? 

38. How many steamboat bells, each weighing 649 
pounds, can be made from 15,576 pounds of beU-metal ? 

39. Divide 919,734,140 by 22,705. 

JiO. What is the quotient of 18,382,959^56,217? 

Case II. The divisor ending with a cipher or ciphers. 

Oral Work. 

What is the quotient 
7. Of 60 divided by 10? 



lOO. A. How much is 

1. -^ of 50 figures ? 

2. ^ of 500 figures ? 
^- xihr of 500 figures ? 
^ ^ of 260 letters? 
6. -^ of 2,600 letters ?. 
6. yJtj- of 2,500 letters ? 



8. Of 600 divided by 10? 

9. Of 500 divided by 100? 

10. Of 250 divided by 10? 

11. Of 2,600 divided by 10 ? 

12. Of 2,600 divided by 100? 



J5. 1. In the number 25,000, what value is expressed 
by the 5 ? 

What value will be expressed by the 5, 

2. If it be removed one place to the right ? 

3. If it be removed two places to the right ? 

4. If it be removed three places to the right ? 

Note.— Ask qnestions 8imilar to the last fear coDceming the 2 in this 
number, then concerning the 25. 

How is the number 25,000 afiected 

5. By removing one cipher from the right ? 

6. By removing two ciphers from the right ? 
Z By removing three ciphers ixom tti^ tv^U^ 
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Principle II. Each removal of a numher one pUice 
to the right dimdes the number hy 10. 

lOl. A. What is the quotient 



i. Of % .50 divided by % .10 ? 
2, Of $6 divided by $ .10 ? 
8. Of $6 divided by 100 cents ? 

How much is 

7. ^ of $.60, or 60 cents? 

8, tV ^^ ^^» or 500 cents ? 



4. Of $2.60 divided by % .10 ? 

5. Of $26 divided by $ .10 ? 

^. Of $25 divided by 100 cents? 



10, ^ of $2.60, or 260 cents ? 

11, ^of $26? 
n. y^of $26? 

«• To change dollars to cents : — Multiply hy 100, 
6. "To change dollars and cents to cents: — Omit the dollar 
mark and the decimal point. 

What is the quotient of 



18. $7-i-10? 

14. $72-i-10? 

15. $726-f-10? 



19. $7.20-2-10? 

20. $72.50-^10? 

21. $726.40 -f- 10? 



16. $7-s-100? 

17. $72 -f- 100? 

18. $726-Hl00? 

a. To divide a number expressing dollars by 10 : — Pla4:e a 
decimal point before the ones. 

5. To divide a number expressing dollars by 100 : — Place a 
decimal point before the tens, 

J5. 1, A farmer sowed 30 bushels of plaster on a field 
of 10 acres. How many bushels did he sow to the acre ? 

^. In a regiment are 900 soldiers, in companies of 100 
each. How many companies are in the regiment ? 

S. How much is 1 tenth of 720 boxes of figs ? 



14. $40 by 10. 
5. $27 by 10. 
6. $150 by 10. 



10. $276 by 100. 

11. $830 by 100. 

12. $606 by 100. 



7. $21.60 by 10. 

8. $16.80 by 10. 

9. $134.20 by 10. 

13. A wheelwright received $60 for wagon wheels, at 
$10 a set. How many sets did he sell ? 

14. A housekeeper paid one dollar for strawberries, at 
10 eentjs a quart. How many quarts ^d ^e\iV3L^\ 
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15. I have 84 hours' work to do. If I work 10 hours 
a day, how many full days shall I work, and how many 
hours shall I work the last day ? 

16. At $ .10 apiece, how many pine-apples can I buy 
for $ .4:7, and ho\^ much money will I have left ? 

17. $1.50 for 10 melons is how much for 1 melon ? 

18. $15 for 10 days' work is how much a day ? 

19. $84: for 100 straw hats is how much for one hat ? 

W. $6,250 for 100 acres of land is how much an acre ? 

^1. A plasterer earned $36.50 in 10 days. How much 
was that per day ? 

Written Work. 

lOa. Ex. Divide 2,764: by 10, and by 100. 
Explanation. — I Processes, 

tl^cSS ^.76^-^10 = ^7614 = ^76^ 

one figure from 2 .7 6 ^-^ 100 = 27 \6 Ji. = 27 ^\ 

the right; and by 

100, by cutting off two figures from the right. 

The figures of the dividend not cut off express the integers of 
the quotient, and those cut off express the part of the dividend 
remaining undivided. This remainder, written over the divisor, 
expresses the fractional part of the quotient. 

The results, 276^ and 27^, are the quotients required. 

What is the divisor, what figures express the integers of 
the quotient, and what figures the fractional part, 

1. When you cut ofi one figure from the right of a 
number ? 

2. When you cut off two figures from the right ? 

3. When you out off three figures from the right ? 

^. When you cut off four figures ? Five figures ? Six 
figures? 

£. When yon cut off any number oi fi^gaxeal 
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•' . Peoblems. 

Divide 

i. 647,600 by 100. 
2. 1,627,000 by 1,000. 
S. 76,275 by 1,000. 



-ci- J xi, • (7. 10 cost 143. 
Find the pnce ) « ,^ * * oa 
of 1 w&n )^- 10 cost 1.80. 
' ( a 10 cost $262.50. 



^ 324,700,000 by 10,000. 
6. 725,000,000 by 100,000. 
6. 32,967,816 by 10,000. 

10. 100 cost $375. 

11. iOO cost $1,860. 

12. 1,000 cost $660. 

13. A fanner having'' $1,807, bought horses at $100 
each. How many horses did he buy, and how many dol- 
lars had he left ? 

H. A capitalist invests $375,000 in United States Gov- 
ernment bonds, at $1,000 each. How many bonds does 
he buy ? 

15. How many freight-cars will be required to transport 
58,293 barrels of flour, if 100 barrels make one car load 2 



-*. tVof 70? 

7. ^ of 2,400 ? 
10. 3^ of 2,485? 
IS. T^ of 2,785 ? 



Oral TTor-fe— lOS. A. How much is 

i. tSrofeo? ^. Jof^ofeO? S.^^oiQO'i 

6. i^of ^of 70? 

^- i o^ yk of 2,400 ? 
11. -J- of Y^ of 2,486 ? 

U> i of xk of 2,785 ? 
1. Of^of 60-f-3? 

5. Of ^of 80H-3? 

6. Of ^ of 84-^3? 
7'- Of yfc- of 4,800-2-8? 
^- Of jfy of 4,837-5-8? 

111. Of y^of 5,137-=-8? 

13. What is the fractional part of the quotient in prob- 
lem 4, and how is it formed ? 

NoTE.—Aak Bimilar qneationa concerning problemA ^,\^^ Wi^'^ 



B. What is 
the quotient 



6. ^of 70? 
9. -^ of 2,400 ? 

^^. rh of 2,486 ? 
IS. ^ of 2,786? 

2. Of 60-^30? 

J^. Of 80-J-30? 

6. Of 84^30? 

8. Of 4,800^800? 
10. Of 4,837-5-800? 
12. Of 6,1 37 -=-800? 
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C 1, A milkman paid $320 for cows, at $40 apiece. 
How many cows did he buy ? 

2. At $50 a light, how many lights of French plate 
window-glass can be bought for $400 ? 

3. At $ .60 a bushel, how many bushels of potatoes can 
be bought for $15 ? 

^. A merchant tailor sold 50 coats for $450. How 
much did he receive apiece for them ? 

5. A milliner received $7.50 for ribbon, at $ .30 a yard. 
How many yards did she sell ? 

6. At $ .20 apiece, how many water-melons can I buy 
for $1.38, and how much money will I have left ? 

7. $720 for 300 yards of cloth is how much a yard? 

8. A fruit dealer packed 2,250 bushels of apples in 900 
barrels. How many bushels did he put in a barrel ? 

9. How much is 1 fortieth of 2,800 barrels of flour ? 

10, 1,600 pounds of pork are how many barrels of 200 
pounds each % 

11, 5,400 pounds of wheat are how many bushels of 60 
pounds each? 

Written TFor-fc.— 104. Ex. Divide 53,485 by 700. 

Explanation. — Since 700 = 7 times 
100, 1 first divide by 100, and the Process 

result thus obtained by 7. 

Dividing 53,485 by 100, I have 534, 7\00 ) 63^4.\86 
with 85 remaining imdivided. ^ tv ^ ook 

Dividing 534, the integral part of the 
first quotient, by 7, 1 have 76, with 

2 remaining undivided. This 2 is a part of the 4 hundred of the 
given dividend, and therefore is 2 hundred. Annexing the first 
remainder, 85, to this 2 himdred, I have 285, the whole remain- 
der ; and this, written over the given divisor, 700, forms ffj, the 
fiactionskl part of the quotient. 

Tlie &2al result, 76^, is the. quotient T^qyuxedi. 
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Problems. 

1. At $1,200 each, how many Bteam-tugB can be bought 
for $18,000 ? 

2. A lumberman received $3,840 for lumber, at $20 
per thousand feet. How many thousand feet did he sell ? 

3. A company purchase a railroad for $1,656,750, and 
the payments are to be $250,000 annually. How many 
payments do they make, and how much is the last pay- 
ment? 

^. A miUer purchased 9,478 pounds of wheat. How 
many bushels did he buy, allowing 60 pounds to the bushel ? 

6. In one ream of paper there are 20 quires. How 
many full reams are there in 1,976 quires ? 

6. An agent sold parlor organs at $130 each, and re- 
ceived $6,240. How many organs did he sell ? 

7. A wholesale grocer bought 3,440 pounds of tea, in 
80-pound chests. How many chests did he buy? 

8. There are 60 minutes in an hour. 1,440 minutes 
are how many hours ? 

Divide ^ What is the quotient of 



13. 299,392-^24,000? 
H, 87,693,2754-41,700? 
16. 10,735,000^75,000? 
16. 12,600,000-M20,000? 



9. 387,695 by 4,500. 

10. 382,776 by 2,500. 

11. 8,329,659 by 365,000. 

12. 255,837,432,000 by 700,000. 

17. K I pay $13,750 for a farm of 550 acres, how much 
do I pay per acre ? 

18. The dividend is 87,693,275, and the divisor is 41,700. 
FiQd the quotient and the remainder. 

19. A Government agent bought cavalry horses at $160 
apiece, and expended $60,160. How maay lvox«^ d\i\i^ 
bnj? 
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105. Rules fob Divisiok of Integees. 

I. The divisor ending with a digit. 

1. Write the di/oisor at the left of the dimdend^ wnd 
dram a line hei/ween them; also a line either under or at 
the right of the di/oidend^ to sepa/rate it from the qicotient 

2. Dimde the f/rst pa/rtial dividend hy the dimsor^ amd 
pkbce the result in the quotient} rmMi/ply the di/oisor by 
this quotient^ ami subt/ra,Gt the product from the pa/rUal 
di/oidend. 

3. Annex to the rerriadnder the units expressed hy the 
next figy/re of the dvvidend^ a/nd dimde the pa/rtial dim- 
dend thus formed a^ hefore. 

4. Proceed m the sa/me ma/nner with ea^h pa/rtial dim- 
dend; amd^ m the quotient^ place thefmal remxmider over 
the di/visor. 

II. The divisor ending with a cipher or ciphers. 

1. Cut off the ciphe/r or ciphers^ and am, equal number 
of figures from the right of the dividend. 

2. Divide the remamting pa/rt of, the dividend hy the 
rema/ining pa/rt of the di/oisor^ a/nd to the last remamder 
annex the figures cut off from the dimdend^ for » the final 
remmnder. 

a. When any pa/rtial cUtidend is less than the diidsor, pktee in the 
quotient; tTien, to this pa/rtiaX dividend annex the units expressed by 
the next figure of the dividend, to form the next pa/rtial dividend, 

b. When the divisor is 10, 100, 1,000, etc., perform the process men- 
taUy, 

Note.— Show pupils how to proceed 

1. When any product is greater than the partial dividend from which it 
is to be taken. 

2. When the remainder is equal to, or greater than the divisor. 

8. To find a quotient figure by trials when the divisor is expressed by 
more than one figure ; i. e., to use the first one or two left-hand figures 
of the divisor for a trial divisor, and an equal number, or one more, of the 
JeO^band Ogures of the dividend for a trial dividend. 
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Pboblehb. 

A. \_ I 3 4 8 

6) 4,986 8) 7,300,628 29)70,235( 10 )87,690 100) 37,296 



8 



2,500)998,600( 500,000 )725,000,000 705)806,450( 



468)908,808( 



10. Divide 4,368 by 6, and by 24. 



Makinq thb OoMFirrATioKa. 

6 in 43, 7 times (1 remaining); write 7. 
6 in 16, 2 times (4 remaining); write 2. 
6 in 48, 6 times; write a Result, 72a 

24 in 43, once; write 1. Once 24 is 24; 24 

from 43 leaves 19; annex 6. 
24 in 196, 8 times; write a 8 times 24 are 

192; 192 from 196 leaves 4; annex 8. 
24 in 48, 2 times; write 2. 2 times 24 are 48; 

48 from 48 leaves Ol 
Result, 182. 



Pbocbsses. 
728 



SJi.)i,368{182 

196 
192 



Divide 

11. 3,279 by 6; by 8; by 7. 

12. 41,220 by 10 ; by 15 ; by 20. 

13. $408.75 by $3.27; by $1.25. 

U. 1,050, 22,365, and 50,000 by 700. 

15. $25,25, $100.75, and $492.50 by 25. 

16. 996, 48,009, and 65,525 by 150. 

21. 493-f-12= 

22. 618-7-32 = 

23. 674-^13= 



4.8 
i8 



DiYidends. Diyiflors. Qaotienta 

17. 1,468 9 — 

18. $763 6 — 

19. 1,728 6 — 

20. $8.64 $.08 — 



26. 



24. $72.60-5-16 = 
/ 2S. $5,500-^|l,^5= \ 

E 



8,654,300 _ 
9,000 ■" 

7,000,888 _ 
^^- 758 "" 

4,236,262 



28, 



\,^^V 



98 SECOND BOOK IN ARITHMETIC. 

Oral Work. — 1. A furrier received $400 for bnflEalo- 
robes, at $10 apiece. How many robes did he sell ? 

2. Carrie paid % .90 for needles, at $ .06 a paper. How 
many papers did she buy ? 

3. $588 for 6 lumber wagons is how much apiece ? 
^. $475 for 5 acres of land is how much per acre ? 

6, $3.76 for 4 baskets of peaches is how much a basket ? 

6. A lumberman banked 110 logs in 5 days. How 
many logs was that per day ? 

7. If a Mississippi steamboat bums 7 cords of wood 
per day, in how many days will she bum 301 cords ? 

8. How many hours will it take a steamboat to run 
270 miles, running 9 miles an hour ? 

9. A joiner cut a strip of moulding 168 inches long, 
into 7 equal pieces. How long was each piece ? 

10. At $ .10 apiece, how many copy-books can I buy 
with $ .75, and how much money will I have remaining % 

A^ Written Work. — J5. 1. How many sheep are 1 fourth 
of 16,236 sheep ? 

2. An Ohio farmer exchanged his wheat crop of 1,965 
bushels, for flour, receiving 1 barrel of flour for every 5 
bushels of wheat. How much flour did he receive ? 
V 3. If a ship sails from New York to Greece — 4,800 
miles — ^in 25 days, what is her daily rate of speed ? 

^. A company of 96 immigrants purchased a tract of 
43,200 acres of Texas lands, which they shared equally. 
How many acres did each immigrant receive ? 

6, How many dress patterns of 13 yards each, can be 
cut from a piece of mohair containing 43 yards ? 

6. A dealer received $1,680 for sewing-machines, at 
$35 apiece. How many machines did he sell ? 

Z In Low many days can 112 meii Ao 4:,%Sli% ^'k^^* ^rorkt 
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8. A fruit dealer sold 686 baskets of peaches for 
$1,54:3.50. What was the price per basket ? 

9. A nursery-man sold 6,872 young apple-trees for 
$1,030.80. How much did he receive apiece for them ? 

V' 10. 1 hundredth of 50,000 oranges are how many oranges ? 

11. A pork buyer packed 237,600 pounds of pork in 
barrels of 200 pounds each. How many barrels did he fill ? 

12. If a factory makes 275 yards of cloth daily, in how 
many days will it make 57,475 yards ? 

-^"13. The expenses of a party of 8 men on a journey to 
California, were $1,072. What was each man's share ? 

14,. A farmer harvested 2,520 bushels of oats from 36 
acres. What was the yield per acre ? 

16. A forwarder shipped 74,232 bushels of grain in 18 
equal cargoes. How many bushels were in each cargo ? 

7^ 16. A farmer made 962 gallons of cider, which he put 
into casks holding 41 gallons each. How many full casks 
had he? 

17. An army contractor paid $39,865 for 2,345 barrels 
of beef. How much did the beef cost him per barrel ? 

18. A miller purchased 1,157 bushels of wheat weigh- 
ing 69,420 pounds. What was the weight of one bushel ? 

19. The yearly cost of keeping a turnpike-road in repair 
is $1,407.60, at the rate of $30.60 per mile. How many 
miles long is the road? 

SO. 39,520 quires of paper are 1,976 reams. How many 
quires are one ream ? 

^Sl. How many kettles, each weighing 348 pounds, can 
06 made from 20,000 pounds of iron ? 

106. The average of two nnmbers is one half of their 
sum ; of three numbers, one third of their svusl'^ q1 iowx. 
numbers, one fourth of their sum ; and, m ^cwet^ 
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The average of two or more numbers is the 

quotient of their sum divided by the number of numbers. 

Problems. 
What is the average 



1. Of 284 and 160? 

2. Of 375 and 646 ? 

S. Of 49, 196, and 442? 



4. Of 266, Bb, and 738 ? 

6. Of 84, 79, 263, and 690? > 

6. Of 808, 103, and 643? 



7, The ages of 3 boys are 6, 9, and 12 years. What is 
the average of their ages ? 

8, What is the average width of a board that is 8 
inches wide at one end and 14 inches wide at the other ? 

9, A man walked in 3 successive days 47 miles, 29 
miles, and 17 miles. What was his average daily distance ? 

10. A grocer bought 3 hogsheads of molasses contain- 
ing, respectively, 135 gallons, 143 gallons, and 127 gallons. 
What was the average number of gallons to a hogshead ? 

11. In a village school the number of pupils in attend- 
ance Monday was 134, Tuesday 128, Wednesday 143, 
Thursday 133, and Friday 147. What was the average 
daily attendance ? 

12. At a carpet manufactory 19,110 yards of carpet 
were woven in 78 days. What was the average number 
of yards woven daily % •" 

13. Find the average price of 28 acres of land at $36 
an acre, and 35 acres at $27 an acre. 

IJ^. A merchant's sales Monday amounted to $348.91, 
Tuesday to $317.07, Wednesday to $294.63, Thursday to 
$336, Friday to $332.87, and Saturday to $369. How 
much were his average daily sales ? 

NoTB 1.— For ottt2<nes of dUntion for review, see page 2W. 

NoTB 2. — Teachers who prefer that decimalB should be studied in con- 
nection with integers, will now require their pupils to study diyision of 
decImalB, pages 180-188, 



SECTION VI. 

SIXTEEN GENERAL PROBLEMS IN INTEGERS. 

Oral Work.— 107. A. 1. The parts are 21, 7, 6, 
and 9. What is the sum? 

2. Charles has 17 cents, James has 13 cents, John has 
25 cents, and Luke has 20 cents. What sum of money 
have the four boys ? 

3. The sum of two numbers is 48, and one of the num- 
bers is 18. What is the other number ? 

^ In two nests are 27 eggs, and 9 of them are in one 
nest. How many eggs are in the other nest ? 

6. The sum of five numbers is 56, and four of the num- 
bers are 12, 7, 8, and 11. What is the other number ? 

6. I have a farm of 80 acres, divided into seven fields. 
Six of the fields contain, respectively, 15 acres, 10 acres, 
13 acres, 7 acres, 18 acres, and 9 acres. How many acres 
does the seventh field contain ? 

NoTB. — Require pupils to state, briefly and accurately, the process 
called for by each of the sixteen problems in this section. 

Problem I. Thepa/rU given; tojmd their sum. 

Problem II. The sum of two numbers^ and one of 
them gi/ven) to find the other number. 

Problem III. 77ie sum of wxyre than 1/wo numhers^ a/nd 
aU hut one of them gvven; to f/nd that one. 

S. 1. What is the difference between 75 and 89 ? 

^. The greater of two numbers is 61, and the less is 
30. What is the difference ? 

3. The foremast of a ship is 83 feet high, and the main- 
mast is 99 feet high. What is the d^eteii^i,^ m tl^^avt 
heights ? 



102 SECOND BOOK IN ARITHMETIC. 

4. The minuend is 42, and the subtrahend is 26. What 
is the remainder? 

6. I have 36 bushels of apples. If I keep 22 bushels, 
and sell the remainder, how many bushels shall I sell ? 

6. The minuend is 42, and the remainder is 17. What 
is the subtrahend ? 

7. A butcher having $63, paid a part of his money for 
sheep, and had $18 remaining. How much did the sheep 
cost him ? 

8. The greater of two numbers is 89, and the differ- 
ence is 55. What is the less number ? 

9. A, who has more money than B, has $125 ; and the 
difference between his money and B's is $82. How much 
money has B ? 

10. The subtrahend is 32, and the remainder is 68. 
What is the minuend? 

11. How many chestnuts must a boy have, that he may 
eat 75 of them, and have a remainder of 45 ? 

12. The less of two numbers is 130, and their difference 
is 95. What is the greater number ? 

13. In the less of two piles of wood are 135 cords, and 
the difference between the piles is 45 cords. How many 
cords of wood are in the greater pile ? 

Problem IV. Two numbers given; to find their differ- 
ence. 

Problem V. The minuend cmd subtrahend given; to 
fi/nd the remainder. 

Problem VI. The minuend a/nd remainder given; to 
find the subtrahend. 

Problem VII. TTie subtrahend aaid remainder given; 
^j^^^Ae minuend. 
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Problem YIII. The greater of two numbers^ wnd their 
difference given ^ to Jmd tlie less nv/mher. 

Pboblem IX. The less of two nuwhers^ and their dif- 
ference given ^ to ji/nd the greater number. 

C 1. The multiplicand is 16, and the multiplier is 7. 
What is the product ? 

^. The factors are 2, 8, 5, and 4. What is the product ? 

5. In 8 windows of 12 panes of glass each, are how 
many panes of glass ? 

Jjf,. At 3 cents each, how much will 1 dozen lemons 
cost ? How much will 5 dozen cost ? 

6. The product is 72, and the multiplier is 4. What 
is the multiplicand ? 

6. The product is 96, and the multiplicand is 16. 
What is the multiplier ? 

7. I paid $72 for 4 tons of hay. What was the price 
of 1 ton ? 

8. 96 tons of freight will make how many car loads, of 
16 tons each? 

9. The product of four factors is 320, and three of the 
factors are 2, 5, and 4. What is the other factor ? 

10. I pay 5 carpenters $180, at the rate of $2 a day. 
How many weeks do they work ? 

Problem X. The multlplica/rid a/nd w/uUipUer gi/ven; 
to jmd the jproduct. 

Problem XL Any number of factors given; to find 
the product. 

Problem XII. The product of two factors^ a/nd either 
factor given; to Jmd the other factor. 

Problem XIII. The product of more tham, two fa/^itors^ 
and tiH ^Aeyhetors but one gi/ven ; to ji/nd tliat JobcWf . 
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D. 1. The dividend is 144, and the divisor is 8. What 
is the quotient ? 

2. 360 bushels of oats will fill how many 3-bushel bags ? 

3. 96 panes of glass for 8 windows, are how many 
panes fori window? 

^. The divisor is 7, and the quotient is 14. What is 
the dividend ? 

5. The divisor is 8, and the quotient is 6|. What is 
the dividend? 

What is the dividend 

6. If the divisor is 8 miles, and the quotient is 15 ? 

7. If the divisor is 12 dozen, and the quotient is 9^? 
How much money must I have, that I may divide it 

8. Among 16 persons, and give each person $10 ? 

9. Among 16 persons, and give each person $10|^? 

10, The dividend is $2.25, and the quotient is 25. What 
is the divisor ? 

11. The dividend is 147 hours, and the quotient is 21 
hours. What is the divisor? 

Problem XIY. The dwisor cmd dividend gi/ven; to 
jmd ike quotient. 

Problem XV. The di/visor cmd quotient gi/ven; to find 
the dimdend. 

Problem XVI. The dimdend cmd quotient gi/ven; to 
fi/nd the di/visor. 

Written Work. — l. The parts are 954, 3,420, 75, 
3,659, 251, 8,000, 11,756, 8, 9,999, 730, and 28,028. 
What is the sum ? 

^. The minuend is 9,000,001, and the subtrahend is 
365,497. What is the difference ? 

S. Take $824. 09 from $1,000. W^iait \e» Y\i^ Tc^m-KoA^^ \ 
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^. The multiplicand is 72,394, and the multiplier is 
3,600. What is the product ? 

5. The sum of two numbers is 31,654, and one of the 
numbers is 2,870. What is the other number ? 

6. What number is that, the factors of which are 93,268 
and 60? 

7. The quotient is 94, and the divisor is 317. What 
is the dividend ? 

8. The divisor is $25.50, and the dividend is $1,810.50. 
What is the quotient? 

9. 8,400+9 + 55,374+286 + 6,857+2,002+how many 
=100,000? 

10. $25,408 -$18,976= how many times $24? 

11. 36 X 25 X 300 x 46 is 50 times what number ? 

12. The minuend is 875,004, and the remainder 208,365. 
What is the subtrahend ? 

13. From what number must $964.87 be taken, to leave 
$215.13 ? 

^4- By what number must 23,040 be divided, to ob- 
tarn 36? 

16. Dividing a certain number by 70,000, 1 obtain 66 for 
the integer of the quotient, and 60,000 for a final remain- 
der. What is the number divided ? 

16. 100 + 67+229 + 80 + 924=1 of what number? 

17. 527 X 55 X 9 - 253,974 = 3 times how much ? 

18. 17,984-7-281 = 28 + how many ? 

19. 809 times the quotient of $525.75+$21.03 is how 
much more than 5,000 ? 

20. What number is that to which if 267 be added, from 
the sum 438 be subtracted, the remainder be multiphed by 
6, and the product be divided by 12, the quotient will be 
491? 

E2 



SECTION VII. 

GENERAL REVIEW PROBLEMS IN INTEGERS. 

Oral Work. — 1. How much can a boy earn in 5 days, 
at $.31 a day? 

2. Find the cost of 10 yards of calico, at 13 cents a 
yard ; and 8 yards of ribbon, at 20 cents a yard. 

3. At ten cents a pound, how much will a grocer pay 
for 5 barrels of crackers of 41 pounds each ? 

4. A fruiterer bought 48 boxes of lemons, at $2 a box, 
and sold them aU for $125. How much did he gain ? 

5. How many pews are there in a church that seats 
300 persons, 5 persons in a pew ? 

6. If I owe $54, $21, and $15, and I pay all but $25, 
how much do I pay ? 

7. If 5 cords of wood are worth 15 dollars, how much 
are 7 cords worth ? 

8. A butcher killed 8 sheep, the total weight of which 
was 720 pounds. What was their average weight ? 

9. A dealer sells melons at 10 cents, 13 cents, 15 cents, 
and 18 cents apiece, according to size. What is the average 
price ? 

10. If the attendance at school Monday is 38, Tuesday 
43, Wednesday 39, Thursday 40, and Friday 45, what is 
the average attendance for the week ? 

Written Work. — 1. A salary of $1,000 per year is 
how much per month ? How much per week ? 

^. A grain buyer receives an order for 12,500 bushels 
of wheat, and he has only 7,645 bushels in store. How 
many bushels must he purchase to fill the order ? 

3, At $6 a week for board, how much are the receipts 
from 45 boarders in 26 weeks 1 
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^ One week a fruit dealer bought 123 barrels, 1,075 
barrels, 3,550 barrels, 1,805 barrels, 987 barrels, and 562 bar- 
rels of apples. How many barrels of apples did he buy ? 

6, A ship and cargo are valued at $130,480.50, and the 
cargo is worth $55,297.50. What is the value of the ship ? 

6. How many bales will 1,072,512 pounds of cotton 
make, allowing 400 pounds to the bale ? 

7. If I travel west from Philadelphia 8 hours, at the 
rate of 34 miles an hour, and then travel east 176 miles, 
how f aa* will I be from Philadelphia ? 

8. In building a bam I used 7 thousand feet of lumber, 
that cost me $15 a thousand ; and I paid $139 for other 
materials and labor. How much did the bam cost me ? 

9. In a factory 432,740 yards of cassimere were made 
in 308 days. How many yards were made daily ? 

10. In the manufacture of this cloth 616,000 pounds of 
wool were used. How many pounds were used daily ? 

11. If 1,071,399 yards of cotton cloth are made from 
357,133 pounds of cotton, how many yards of cloth are 
made from one pound of cotton ? 

12. Three men buy a lot of land for $6,000, and build 
a store upon it at a cost of $7,281. How many dollars 
does each man pay ? 

13. A coal dealer bought 1,050 tons of coal, receiving 
2,240 pounds for a ton, and sold it at 2,000 ppunds for a 
ton. How many tons did he sell ? 

H. What is the average weight of 8 bales of cotton 
which weigh respectively 385, 367, 418, 374, 396, 405, 
373, and 402 pounds ? 

15. I buy real-estate for $16,575, agreeing to pay for it 
in yearly payments of $1,200 each. Ho^ loacsi^ ^^^\sss3C&^ 
will I make, and, bow much will be tlie \aa\» '5a:5\x\fetiX.\ 
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16. In June a dairyman made 355 pounds, 424 pounds, 
391 pounds, and 330 pounds of butter ; and packed it in 
tubs of 60 pounds each. How many tubs did he fill ? 

Oral Work. — B. 1. Ira's age is 6 years, and Paul's is 
20. In how many years will Paul be twice as old as Ira ? 

^. In a certain school are 50 boys, and 4 times as many 
girls lacking 17. How many pupils are in the school ? 

3. If 11 apples cost $ .07, how many apples can I buy 

for $ .28 ? 

^. If 6 bananas cost $ .42, what do 15 bananas cost? 

5. How many tons of hay at 6 dollars a ton, will pay 
for 8 yards of cloth at $3 a yard ? 

6. A wood dealer sold to three persons 12 cords, 10 
cords, and 36 cords of wood, and had 29 cords left. How 
many cords had he at first ? 

7. From a stock of 100 thousand shingles, 53 thousand 
were sold to one builder, and 31 thousand to another. 
How many shingles were unsold? 

8. A merchant has 74 yards of cloth in three pieces, 
one of which contains 29 yards, and another 32 yards. 
How many yards are there in the third piece ? 

9. In how many days wiU 8 men do as much work as 
12 men can do in 10 days ? 

10. In how many weeks will 14 cattle eat as much as 
6 cattle will eat in 7 weeks ? 

11. A man has a job of work that he can do in 192 
days. If he employs 5 men to assist him, in how many 
days will the work be completed ? 

12. If 15 men can clear an acre of ground in 8 days, in 
how many days can 12 men clear it ? I 

13. If a stage coach runs 54 miles in 9 hours, in how 
manjr hours will it run 96 miles % 



i 
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Written Work. — 1. A farmer had 3 flocks of fiheep, 
the first containing 184, the second 218, and the third 65. 
He sold 114 from the first flock, 189 from the second, and 
48 from the third. How many sheep had he then ? 

S. A grocer bought two tubs of maple sugar — one 
weighing 6Y and the other 93 pounds — at $ .15 a pound, 
and sold it at $ .18 a pound. How much did he gain? 

3. I bought a farm wagon for $92, and a family car- 
riage for $172 ; and paid for them with beef, at $12 a 
hundred pounds. How many hundred pounds of beef 
did it take % 

4'. Find the cost of 115 pounds of hams, at $ .11 a 
pound ; and 43 pounds of bacon, at $ .13 a pound. 

5. A fruit dealer having 2,468 barrels of apples, sold 
1,382 barrels for $4,146, and the remainder for $4,344. 
How much did he receive per barrel for each of the two 
lots? 

6. A farmer sold his farm of 36 acres at $40 per acre, 
and invested the proceeds in Western lands at $2.25 per 
acre. How many acres did he buy ? 

7. A drover bought cattle at $49.63 per head, and sold 
them at $63.50 per head, thereby gaining $1,511.83. How 
many head of cattle did he buy ? 

8. Last year a bank teller received a salary of $1,250, 
and his personal expenses were $753. He bought a vil- 
lage lot for $225, and paid $149 for improvements upon 
it. How much of his year's salary had he left ? 

9. I bought a stock of goods for $15,284, paying $2,684 
cash, and the balance in monthly payments of $1,575 each. 
How many monthly payments did I make ? 

10. 52 ladies and 39 gentlemen went on an excursion, 
and their expenses, which were $3 eacla.,^et^ ^^^\rj ^^ 
gentlemen. How much did each gent\ema3i^^^\ 
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11. A young man worked a year at $26 a month. He 
paid $13 a month for board, and his other expenses were 
$100. How much money did he save ? 

12. A merchant bought 16 pieces of dress* flamiels, of 
43 yards each. After selling 155 yards, how many dress 
patterns of 13 yards each had he ? 

13. A man contracted to deliver at a steamboat landing 
5,000 cords of wood. He delivered 76 cords each day for 
35 days, and 54 cords each day for 24 days. How many 
cords were yet to be delivered ? 

H. A captain, mate, and 12 sailors captured a prize of 
$2,240 ; the captain took 14 shares, the mate 6 shares, and 
each of the sailors 1 share. How much did each receive ? 

16. A farm-house is worth $2,450 ; the farm is worth 
12 times as much, less $600 ; and the stock is worth twice 
as much as the house. How much are house, stock, and 
farm worth ? 

16. I paid $48 an acre for a wood lot of 60 acres. I 
sold the wood for $2,378, and the land for $18 an acre. 
Did I gain or lose, and how much ? 

17. A clothier invested $3,000 in business. The first 
year he gained $756, and the second year he lost $1,652. 
The next three years his average yearly gain was $748. 
How much was he worth at the end of the five years ? 

18. Monday morning Mr. D. had in bank $5,878.50. 
During the week he drew checks for $360.25, $145, and 
$75.50 ; and deposited $1,250, $750, $1,000, and $1,500. 
What was his balance in bank at the close of the week ? 

19. A farmer's wheat crop brought him $650, his barley 
$205, his com $97, and his oats $150. He paid a farm 
hand $13 per month for 9 months, paid $250 for fertil- 
izers, and $65.75 for utensils and repairs. How* much did 

lie clear from hk farm that year'i 



CHAPTER II. 

DECIMALS. 

SECTION I. 

NOTATION AND NUMERATION. 
108. A. One tenih is one of the ten eqnal parts into 
which the nnit one is divided. 




A figure at the right of onee expreeecs tenths. 
Tenths are written 

1 tenth, .1 ] 4 tenths, .4 1 7 tenths, .7 

2 tenths, .2 5 tenths, .6 8 tenths, .8 

3 tenths, .3 | S tentba, .6 | 9 tenths, .9 

S. Dividing each of the 10 tenths of a 1 into 10 equal 
parts divides the 1 into 10 times 10, or 100 equal parts. 
Ojie hundredth is 1 tenth of 1 tenth. 




One teutli la ten hundredUu. 

A fignre at the tight of tenths expreeaea V\m9ite^^!tis„ 
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Hundredths are written 



1 hundredth, .01 

2 hundredths, .02 

3 hundredths, .03 



4 hundredths, .04 

5 hundredths, .05 

6 hundredths, .06 



7 hundredths, .07 

8 hundredths, .08 

9 hundredths, .09 



C Dividing each of the 100 hundredths of a 1 into 10 
equal parts divides the 1 into 10 times 100, or 1,000 equal 
parts. 

One thouscmdth is 1 tenth of 1 hundredth. 

« 

One hundredth is ten thoiiflandths. 

A figure at the right of hundredths expresses thousandths. 
Thousandths are written 



1 thousandth, .001 

2 thousandths, .002 

3 thousandths, .003 



4 thousandths, .004 

5 thousandths, .005 

6 thousandths, .006 



1 thousandths, .007 

8 thousandths, .008 

9 thousandths, .009 



109. A deeinuxZ unit is one of the equal decimal 

parts into which the unit 1 is divided. 

1 tenth, 1 hundredth, 1 thousandth, 1 ten-thousandth, and so on, 
are decimal units. 

114k A ded/mal is a number that expresses one or 
more decimal units. 

7 tenths, 86 hundredths, 258 thousandths are decimals. 

a« A niunber consisting of an integer and a decimal is a mixed 
number; as 8 and 25 hundredths. 

b« The period or point ( • ) placed before tenths is the decim4U 
point. It is read and. 4.5 is read "4 and 5 tenths." 

Ill, Tenths and hundredths are read together as hun- 
dredths ; and tenths, hundredths, and thousandths are read 
together bb ^iiousandths. 
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ExEBGISES. 

A. Write and read the numbers expressed by 

1. 8 tenths ; 3 tenths ; 6 tenths ; 2 ones and 5 tenths. 

2. 1 tenth and 1 hundredth, or 11 hundredths. 

S. 3 ones and 27 hundredths ; 18 and 2 hundredths. 

^. 4 tenths 5 hundredths and 6 thousandths, or 456 
thousandths. 

5. 8 tens 3 tenths and 5 thousandths. 

6. 50 and 16 thousandths ; 87 arid 87 thousandths. 

7. 500 and 4 thousandths ; 504 thousandths. 

8. 9,000 and 9 thousandths ; 101,000 and 101 thousandths. 



JS. Bead 

1, .9; 5.2; .07; 8.06; 60.5. 
^. .08; .83; 200.09; .002; .901. 
S, 4.023 ; 6.400 ; .366 ; 600.6. 



Write in words 

^ .6; 6.4; 40.6; .03; 3.27; .009. 

5. 298.02; .063; .176; 19.02. 

6, 80.001; 9.018; 300.300. 



C. Express by figures 

1. Five tenths ; nine hundredths ; thirteen hundredths. 

2. Forty-eight hundredths ; two thousandths ; fifty-one 
thousandths. 

3. Eighty thousandths; six hundred five thousandths. 
^. Three and nine tenths; twenty -five and fifty -two 

hundredths ; sixty-two and ninety-five thousandths. 

5. Seven and seven hundredths; one and eleven hun- 
dredths ; five and three hundred seventy-six thousandths. 

113. A decimal expressed by 



one figure 
two figures 
three figures 
four figures 
five figures 
six figures 



IS 



tenths, 

hundredths, 

thousandths, 

ten-thousandths, 

hundred-thousandths, 

millioDths, 



CO 







% 



1 tenth, 
1 hundredth, 
1 thousandth, 
1 ten-thousandth, 
1 hundred-thousandth^ 
\^1 uvffivowXJci* 



And similarly for any greater number oi d'&cixiisiJi.^i^gox'^^' 
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113. Orders of units at equal distances to the right 
and left of ones hare corresponding names, as shown in the 

DIAGRAM OF DECIMAL NOTATION. 

98765432 1. 23456789 



w\ 









.«? 



¥ 



^^.K«' 




»/ 



~r ~7~ ~T "'T 

^/ V ^/ «•* ^/ «/ 

y- ^/ ^/ «/ c/ ^/ 

'V^ / // 






How many decimal figures are required to express 

S. Tenths? 
:^ Millionths? 

7. Hundred-thousandths? 8, Hundred-millionths ? 

What is the name of a decimal expressed 



1. Hundredths? 

2. Thousandths? 



5. Ten-thousandths? 

6, Ten-millionths? 



9. By three figures ? 
10, By five figures i 



Ih By two figures ? 
12, By one figure ? 



IS, By four figures! 
IJf, By six figures ? 



How many figures are required to express 



15, Tens? Tenths? 

16, Hundreds? Hundredths? 
n. Millions? Millionths? 

18, Thousands? Thousandths? 

19, Ten-millions? 

Ten-milJionths ? 



20, Hundred-thousands? 

Hundred-thousandths ? 

21, Hundred-millions? 

Hundred-millionths ? 

22, Ten-thousands? 

Ten-thousandths ? 



"What place, counting from ones, is the place 



2S, Of thousands? 

2Jf, Of ten-thousandths ? 

25, Of millions? 

26. Of hundredths? 

27. Of thousandths ? 

28, Of ten-millions ? • 
^9. 01 hundreds 1 



50, Of hundred-thousandths ? 

51, Of hundred-millions ? 

52, Of hundred-millionths? 
SS, Of tens? Of tenths? 
SJ^ Of ten-thousands ? . 

55, Of ten-millionths ? 

56, Of hundred-thousands ? 
ST. Of mWViouWial 
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Of what order of nnits, integral or decimal, 



38. Are hundreds ? 

39. Are hundredths ? 
JiO, Are millions ? 
^i. Are thousandths? 
^. Are thousands ? 
JIfS. Are ten-millionths ? 



44. Are ten-thousandths ? 

4^. Are millionths ? 

4^. Are ten-thousands ? 

47. Are hundred-thousandths? 

4^. Are ten-millions? 

49. Are hundred-millionths? 



114. When the right-hand figure of a decimal ex- 
presses ten-thousandths, the whole decimal is read as ten- 
thousandths; when the right-hand figure expresses hun- 
dred-thousandths, the whole decimal is read as hundred- 
thousandths ; and so on. 



Ten-thousandths are written 

.0001 .0005 .0008 
.0003 .0006 .0009 



Hundred-thousandths are written 
.00001 .00004 .00007 
.00002 .00006 .00009 



115, Principles op Decimal Notation. 

I. Ten units of <my order are one v/nit of the next 
higher order. 

II. One unit of <my order is ten units of the next 
lower order. (See 35.) 

A. Copy and read 

.40003 

8.02904 

9.06041 

34.21008 



.0002 
.0056 
.1301 
.0400 



.0480 
1.0006 
20.0809 
.00024 



J5. Write in words 



.9018 
508.72023 
7.00068 
.18000 



80.96710 
3,000.0845 

101.03478 

45.75692 



C Copy and read 



8.528040 
.4366576 



25.580016 
.256153 



59.00654387 
3,054.26405746 



.1413948 
709.400365 

1>. Express by figures 

i. 5 ten -thousandths; 62 ten -thousandths; 207 ten- 
thousandths ; 13 and 59 ten-thousandths. 

2. Five hundred seventeen and three thouaand ^ix. Ivnar 
dred forty-seven ten'thouaaaid\h&. 
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3. Five thousand eighteen hundred-thousandths. 
^. Two thousand sixteen ten-thousandths. 
6. One hundred fifteen ten-thousandths. 

6, 97 thousand and 18 ten -thousandths; 12 hundred- 
thousandths ; 600 thousand and 284 hundred-thousandths. 

7. Six hundred thousand two hundred four millionths. 

8. One hundred ninety-seven ten-millionths. 

9, Five hundred ninety-one milKonths. 

10, Two hundred seven thousand fifty-six ten-millionths. 

11. 46 million 274 thousand 508 hundred-millionths. 
18. 17 and 1,425 hundred-millionths. 

13. Ninety million and forty-one ten-millionths. 

H. Thirty-four million seventeen hundred-millionths. 

116. EuLE FOB Decimal Notation. 

Write the decimal pointy amd after it the figures that 
express the imits of each order. 

117. Rule fob Decimal Numeration. 

Head the ded/mal as an integer ^ and give to it the name 
of its lowest order. 

Exercises in Decimal Notation and Numeration. . 

"Write and read the numbers expressed by 

1. 9 thousandths ; 23 thousandths ; 35 and 7 tenths ; 
4 and 276 thousandths. 

8. 9 and 18 ten-thousandths; 55 and 5 hundredths; 
2,987 ten-thousandths ; 4 and 68,001 ten-millionths. 

3. 400,000 and 4 hundred-thousandths. 

^. 1 thousand and 20 thousand 84 hundred-thousandths ; 
7 thousand 17 and 4 millionths. 

5. 78 thousand and 219 millionths ; 106,204 hundred- 
imlliontbs; 6 and 49 hundred-miWioTiXJaB. 
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Express by figures 

6. Forty -one thousand thirty -six and two hundred 
seventy-three thousandths. 

7. Fourteen hundred-thousandths. 

8. Forty-four and forty-four hundred-thousandths. 

9. Two hundred six thousand four hundred seventy 
and three tenths. 

10. 50 million and 50 thousand 5 hundred 12 hundred- 
thousandths. 

11. 101 million 101 thousand 101 and 1 million 1 thou- 
sand 1 hundred-millionths. 

12. Sixty-one million thirty-two thousand eight hun- 
dred seventy -six and two million eight hundred fifty 
thousand forty-one ten-millionths. 

13. One hundred seventy -two and eight tenths; six 
hundred twenty-four hundred-thousandths. 

H. One hundred fifty-two million six hundred fifty and 
fifty million forty thousand thirty-six hundred-millionths. 

15. Sixty-five thousand and seven ten-thousandths. 

16. Thirty and six thousand eight ten-thousandths. 

118. Currency is the money used in trade and 
commerce. 

The currency of the United States is a decvrnal cv/r- 
rency. It is sometimes called Federal Money. 

110. The money units in common use are the 
doUa/r^ the cent^ and the mill. 

a. A cent is 1 hundredth of a dollar ; and 

A miU is 1 tenth of a cent, or 1 thousandth of a dollar. Hence, 

10 milla are 1 cent 
100 cents " 1 dollar. 



Write 1 mill, ♦.001. 
'' 6 mills, $ .006. 
" 10 cents 6 milla, $.106. 



5 dollars 56 cents 8 mills, $5,568. 
20 dollars 20 cents 1 mill^$2Q.^QV« 
7 dollars 4 centa ^ tdS^&A^ •^^^^ 
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$ .0006 is 6 tenths of a mill ; $ .0085 is 8 and 5 tenths mills. 

$ .2943 is 29 cents 4 and 3 tenths mills. 

$16.65425 is 15 dollars 65 cents 4 and 25 hundredths mills. 

b« Write cents as hundredths^ and mills as tJumsandths, of a 
dollar. 

€• Mead decimal parts of a dollar less than mills as decimals 
of a mill. 

ISO. Halves, fourths, and eighths of a cent are exten- 
sively used in business computations. 

i cent or $.00^ is 5 mills or $.005 



i 
I 

i 
i 
I 
i 



tt 



it 



it 



it 



ff 



(( 



$ 



Copy and read 

JL. qp.ia^O 

2. $.007 

3. $5,761 



OOJ " 2.5 " " $.0025 

OOf " 7.5 " " $.0075 

OOJ " 1.25 " " $.00125 

OOf " 3.75" " $.00375 

OOf " 6.25" " $.00625 

OOJ " 8.75" " $.00875 

EXEBCISES. 

Write 

7. 8 mills; 15 cents 6 mills. 

8. 83 dollars 12 cents 5 mills. 

9. 400 dollars 8 cents 1 mill. 



4. $300,667 

5. $12,108 

6. $90,025 

Write in decimal form and read 

10. 12^ cents ; 6J cents ; 18f cents. 

11. 65f cents ; 85|- cents ; 2|- cents ; -J cent. 

Write the decimal parts less than cents in fractional form, 
and read 
1£. $.375; $.2025; $1.09125; $10.00625; $105.56875. 
IS. Seventy-five dollars thirty-seven and 1 half cents. 
14-* One thousand dollars one cent one mill. 

15. Nine dollars nine and one eighth cents. 

16. Fifteen dollars forty -three cents seven and five 
tenths mills ; four dollars three and one eighth cents. 

17. Twelve and one half cents; thirty -one aud one 
fonrtb cents. 



SECTION II. 



REDUCTION. 

131. Medtiction is the process of changing nnm- 
bers from given to required units, without changing their 
values. 

Changing tenths to hundredths or. thousandths ; thousandths to 
hundredths, tenths, or ones ; dollars to cents or mills ; mills or 
cents to dollars, are examples of reduction. 



The same values are expressed 

1. By .6, .50, and .600. 

2. By 2, 2.0, and 2.00. 
S. By 7.3, Y.30, and 7.300. 



4- By .6300, .630, and .63. 

5. By 9.00, 9.0, and 9. 

6. By 3.400, 3.40, and 3.4. 



123. Reduction of decimals is based upon the following 

Pbikciple. Annexing decimal ciphers to a number^ or 
removing decimal ciphefi^a from, the right of a number^ 
does not cham^ge its value. 



Reduce 

1. .7 to hundredths. 
@. .025 to millionths. 
S, 62 to ten-thousandths. 
4* .930 to hundredths. 

How are hundredths j 9, To thousandths ? 
reduced ( ^0, To ten-millionths ? 

13. How are tenths, hundred-thousandths, thousandths, 
ones, and ten-thousandths reduced to millionths ? 

Reduce Reduce to the same decimal unit 



5. .003000 to thousandths. 

6. 800 hundredths to ones. 

7. 75 tenths to ones. 

8. 368 hundredths to ones. 

11. To tenths ? 

12. To ones ? 



14 5.3 to thousandths. 

15. .07 to millionths. 

16. 18.602 to ien-thousandtha. 



17. 1.2, 4.37, 192, and .0004. 

18. 30.251, .0089, and 3.000004. 

19. 6.0108, 51 .ft, ^^A.,^\i^^.^'t. 
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133. The same values are expressed 



4. By 200 cents and $2. 

5. By 675 cents and $6.75. 

6. By 953 mills and 95.3 cents. 



1. By $5, $5.00, and 600 cents. 

2. By $5, $5,000, and 5,000 mills. 
S. By $ .37, $ .370, and 370 mills. 

7. By 4,621 milk, 462.1 cents, and $4,621. 

8. By 15 mills, 1.5 cents, and $ .015. 

9. By $31.25 and 3,125 cents. Hence, 

In decimal currency, 

a. To reduce dollars to cents : — Annex two ciphers, 

b. To reduce dollars to mills : — Annex three cipher 8. 

c. To reduce cents to mills : — Annex one cipher, 

d. To reduce dollars and cents to cents ; or dollars, cents, 
and mills to mills : — Remove the dollar mark and the deci- 
mal point, 

e. To reduce dollars and cents to mills : — Annex one cipher^ 
and remove the decimal point, 

/. To reduce cents to dollars : — Point off two decimal places^ 
and prefix the dollar mark, 

g. To reduce mills to cents : — Point off one decimal place, 

h. To reduce mills to dollars : — Point off three decimxil placee^ 
and prefix the dollar mark. 

Reduce 



i. 93 dollars to cents. 

5, 67 cents to mills. 

6, 218 dollars to mills. 

7, $ .40 to mills. 

9, $3 to cents ; to mills. 

11, $3.40 to mills. 



Reduce to mills 

IS, $.09; $.83. 
IJt, $.213; $.605. 
JS. $7; $32; $,082. 



Reduce to cents 

16. $4; $15. 

17. $3.27; $10.50. 

18. 876 mills. 



2. 86,000 cents to dollars. 

4* 359 mills to cents. 

6. 9,274 mills to dollars. 

8, 6,000 cents to dollars. 
10, 3,219 mills to cents, 
12. 3,219 mills to dollars. 

Reduce to dollars 

19, 300 cents. 

20, 4,275 cents. 

21, 2,047 mUls. 



SECTION III. 

ADDITION. 

134. The principles for addition of integera^ page 23, 
apply equaH/y to addition of deci/mala. 

Written TTorfe.— Ex. What is the Pbocbss. 

sum of 7.4875, 836.5, .34, 85.075, and 7.^876 

973? 836.6 

Explanation. — ^I write the numbers so that . 3 1^, 

units of the same order stand in the same 85 .07 6 

colunm. 97 ^ 

I begin at the right and add as in integers, ^^ in&R 

and place a decimal point in the result l^ifUa .^U^O 
under the decimal points in the parts. 

Always place the dedmaZ point in the resiiU, when the tenths of the 
result a/re written. 

Problems. 



2 


2 




3 


4 


.967 


.125 


tons 


800.1 


$121.10 


.00064 


1.25 


tons 


9.6Q 


38.47 


953.5 


12.5 


tons 2,064.25 


92.86 


7.375 


.0125 


tons 


167.4 


682.79 


6.75 


.00125 tons 

6 7 


283 


810.04 


5 


8 




$ 7.28 


$.58 


$2,000 


47.26 


days 


241.09 


.145 


5.75 


5.00695 days 


.42 


.0275 


48.01 


193.9 


days 


.96 


.5625 


.495 


5.876 days 


44.52 


.095 


369.17 


9.00005 days 



9. A silversmith used 4.75 ounces of silver in making 
vases, 8.65 ounces in making goblets, and 10.6 ounces in 
making napkin rings. How much silver ^\^\l'& \5Sfe\ 
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10. A family used .732 of a ton of coal in February, 
.824 of a ton in March, .688 of a ton in April, and .595 of 
a ton in May. How many tons of coal did they use ? 

11. In four meadows containing 11.25 acres, 6.75 acres, 
13.33 acres, and 8.72 acres, are how many acres ? 

12. A boy sold 3.75 bushels, 5.625 bushels, 9.5 bushels, 
and 6.25 bushels of pears. How many bushels did he sell? 

13. A seedsman sold to five farmers 2.25 bushels, 1 bush- 
el, 3.5 bushels, 4.75 bushels, and 3.225 bushels of grass 
seed. How many bushels did he sell ? 

111,. Find the sum of two hundred and four hundredtlis, 
five thousand one hundred eight and seven thousand three 
millionths, one hundred thirteen thousand seven hundred 
six and two thousand five hundred four ten-thousandths, 
and ten and fifty-five millionths. 

15. By selling a horse for $183.75, 1 lost $24.50. For 
how much should I have sold him, to gain $39.70 ? 

16. A mechanic earned $56.25 in January, $45.63 in 
February, $67.50 in March, $65.87i in April, and $75 in 
May. How much did he earn in the five months ? 

17. A lady bought 3 dozen buttons for $1.08, 2 yards 
of ribbon for $ .37^, 6 yards of muslin for $1.18f , some 
needles for $ .31J, a belt for $ .75, and a dress for $10.62^^. 
How much did her purchases amount to ? 

18. A grocer bought six hogsheads of molasses, contain- 
ing 117.5 gallons, 124 gallons, 129.3175 gallons, 104.75 
gallons, 130.0625 gallons, and 131.5625 gallons. How 
many gallons of molasses did he buy ? 

19. What is the sum of 967 thousandths, 54 hundred- 
thousandths, 953 and 5 tenths, 7 and 375 thousandths, 
1,000 and 1 ten-thousandth, 6 and 75 hundredths, 8 and 
80,808 Jzzzfldred-thousandths, and 483? 



SECTION IV. 

SUBTRACTION. 

125. The prmciple for subtrdction of integers^ page 
40, applies equally to mbt^ad/ion of decimals. 

Ex. Subtract 16.78 from 38.25 ; 23.51 from 257.142 ; 
and 93.1875 from 130.5. 

„ , Pbocesses. 

Explanation.— I , « a 

write the numbers - - 

in each example 80 38.^5 ^57. H^ 130.6 

that units of the 16.78 Z3.51 93.1875 

SrSofUke ^^^ 233.63^ 37.3125 
orders in the minuend. 

I begin at the right and subtract, as in integers, and place a deci- 
mal point in the result under the decimal point in the minuend 
and subtrahend. 

In the third process, I suppose three decimal ciphers to be an- 
nexed to the minuend, when I perform the subtraction. 

Always place the decimal point in the remit, when the tenths of ^ 
result a/re written. 

Problems. 
2 2 3 4 a 

326.48 87.006 1.03045 374 20,000.2876 

199.66 9.84 .0009 .126 482.62006 

■^^^.^^^^^^..Ma ^^^^^^^^^^^^^^ ^^H^V^^^^^^^^^MM taa^^^B^^^^B^^^HW III 1 

6 7 8 9 10 

1260.36 $.104 $100,000 $1,000 $60 

187.60 .087 6.876 .066 2^876 

11. From a piece of linen containing 43.5 yards, a clerk 
sold 26.8 yards. How many yards remained ? 

m 362.413 miles ^81.0064: miles =:\iO^ mm"^ xcSi'^A 
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-^-13. At night the snow was 11.37 inches deep, and in 
the morning it was 13.03 inches deep. How much snow 
fell during the night ? 

X-H. Of a railroad 240.475 miles long, 168.025 miles are 
double track. How many miles are single track ? 

15. From a barrel of kerosene containing 42 gallons, 
31.25 gallons were drawn. How many gallons remained? 

16. Two men bnilt 134 rods of stone fence, one of them 
building 65.87 rods. How many rods did the other build? 

17. From a 5-pound box of starch, a grocer sold 2.0625 
pounds. How many pounds remained in the box ? 

18. From ninety-five and eight thousand five ten-thou- 
sandths take ten and forty-four hundredths. 

19. A tree 79.95 feet high broke ofi 4.7 feet above the 
ground. What was the length of the part broken oSi 

I. 20. A silver dollar weighs 412.5 grains, and contains 
41.25 grains of copper. How much pure silver does it 
contain ? 

21. From eight hundred sixty and four hundredths take 
nineteen and nine thousand fifty-four hundred-thousandths. 

-i 22. A cubic foot of gold weighs 1,203.625 pounds, and 
a cubic foot of iron 450.4375 pounds. How much more 
does the gold weigh than the iron ? 

V 23. If wheat is worth $1.18f per bushel in Milwaukee 
and $1.87|^ in New York, how much is added to its value 
by transportation ? 

2J^. In a cistern that will hold 320.5 barrels, are 192.8125 
barrels of water. How much more water will the cistern 
hold? 

-r 25. Mr. Brown exchanged a silver watch worth $18.75, 
for a gold watch worth $80, paying the difference in 
monejr. How mxLok money did Ta.e ^^ \ 
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\^S, A merchant sold a piece of damaged cloth that cost 
him $94.37, at a loss of $26.75. For how much did he sell it ? 

^7. A vessel sailed from Portland, Me., for Mobile, with 
a cargo of 1,438.275 tons of ice, and 561.895 tons of it 
melted on the voyage. How much more ice reached Mo- 
bile than melted on the voyage ? 

>( Q8. A merchant bought a jar of butter for $15.37|^, pay- 
ing $6.87^ in cloth, $4.62^ in groceries, and the balance in 
money. How much money did he pay ? 

^P. A farmer raised 32.25 bushels of timothy-grass seed. 
He sowed 4.03125 bushels, and sold 12.125 bushels. How 
many bushels had he left ? 

"y BO, A laborer received $6 for his week's work. He paid 
$1.62^ for flour, $ .85 for tea, $ .75 for sugar, and $ .37^ for 
butter. How much money had he left ? 
X SI. From an ice-house containing 500 tons of ice, a deal- 
er sold 18.263 tons, 15.967 tons, 17.4 tons, and 16.48 tons. 
How much ice was left in the ice-house ? 

32, From a cask containing 37.175 gallons of alcohol, 
a druggist drew at different times .125 of a gallon, 1.5 
gallons, .25 of a^ gallon, and .75 of a gallon. How many 
gallons remained in the cask ? 

33, A butcher killed an ox that cost him $63.37. He 
retailed the meat for $61.96, sold the tallow for $6.08, and 
the hide for $8.55. How much were his profits ? 

31^,, has 53.843 acres of land in one field, 75.364 acres 
in another, and 15.527 acres in a third. How much must 
he purchase of a neighbor, to have a farm of 200 acres ? 

K 35, B invests $1,750.25 in oats, $786.37^ in com, and 
$2,648.62^^ in wheat. He sells the oats for $2,022.45, the 
com for $831.50, and the wheat for $2,331.30. Does he 
gain or lose, and how much, on the oats ? On the com % 
On the wheat ? On the three investiaeivfce*^ 



SECTION V. 



MULTIPLICATION. 

136. The methods of written work in multiplication 
of decimals are based upon the f oUowing 

Principle. There must he as mcmy deovmal jpldces in 
iheprodAict da there a/re m hoth factors. 

Ex. 1. The factors are .24 and 39. What is the product! 
Explanation. — I write the First Pkocess. Second Proces& 



factors and multiply as in 
integers; and, since one 
factor is an integer, and 
there are two decimal 
places in the other factor, 
I point off two decimal 
figures in the product. 



39 

216 

72 

9.36 



39 

.24. 


166 

78 



9.36 



When one factor is an integer , tTie product Tuis the same number of 
decimal places as the other factor. 

Ex. 2. Multiply 5.63 by .8. 

Explanation. — I write the numbers and multiply 
as in integers; and, since there are three decimal 
places in the factors, I point off three decimal fig- 
ures in the product. 

Pboblems. 
£ 2 i ± 

210.736 634.04 .19126 260,375 

9 76 108 .07 



PBOCBBa 

6.63 

^ 

5 

47,232 
7.38 



6 

$194.17 
18 



♦310.76 
236 



II 



Multiply 4.29 
by .27 



12 

9432.6 
66.66 



8 

$6,044 
7.6 

13 

$647.89 
20.009 



$24,960 
.26 

14 

$296.07 
65.33 



10 

$74,809 
17.05 

15 

6.01234 
.8007 



What is 
the value 
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16. How many feet is it across a street 5 rods wide ? 

(1 rod is 16.6 feet) 

17. How many bushels of oats are there in 4 bins, each 
bin containing 20.75 bushels ? 

18. How many days are there in 10.7 years ? 

19. What is the weight of 47 reams of printing-paper, 
each ream weighing 38.125 pounds ? 

20. Of 37 thousand feet of himber, @ 28.25? 

21. Of 29 rolls of wall paper, @ 44c.? 

22. Of 125 pounds of nails, @ 6c.? 

23. Of 148 yards of broadcloth, @ $3.87^? 
2J^. Of 55.3 acres of land, @ $118? 

25. If one ton of lead ore yields .765 of a ton of lead, 
372.084 tons of ore will yield how many tons of lead ? 

26. How many tons of flax can be raised on .85 of an 
acre of land, if 1.8764 tons are raised on one acre ? 

27. If .35 of a pound of butter is made from 1 gallon 
of milk, how many pounds of butter can be made from 
2,245.5 gallons of milk ? 

28. If 22.73 gallons of brine are required for 1 bushel 
of salt, how many gallons are required for 83.25 bushels ? 

lay. Ex. Multiply .75 by .003. p 

Explanation. — I write the numbers and multi- 
ply as in integers; and, since there are five deci- , 75 
mal places in the factors, I prefix two decimal 00 '^ 

ciphers to the product of 75 and 8, thus making '- 

the number of decimal places in the product .00225 
equal to the number in both factors. 

When there are not as many figures in the written result as 
there are decimal places in the factors^ supply the deficiency by 
prefixing decimal ciphers. 

Problems. 

1 1 1 1 - 

.0854 .084 .00393 .00049 .06062 

.032 .07 .006 .Obi .^^'^ 
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6. How mucli grass seed will be required for .05 of an 
acre, at the rate of .3 of a bushel to the acre? 

7. How far will a locomotive run in .25 of a minute, at 
the rate of .36 of a mile per minute ? 

8. How much will .375 of a pound of bicarbonate of 
soda cost, at $ .18| a pound ? 

9. Find the cost of 15.5 yards of tape, at $ .00^ a yard. 

10. A cook used .09 of .31 of a gallon of molasses. How 
much molasses did she use ? 

11. Multiply 32 ten-thousandths by 7 hundredths. 

laS. Ex. Multiply 35.827 by 10, by 100, by 1,000, and 

by 100,000. 

Pbocebseb. 

36.827X 10= 358.270=: 358.27 

35.827X 100= 3,582.700= 3,582.7 

35.827 X 1,000= 35,827.000= 35,827 
35.827x100,000 = 3,582,700.000=3,582,700 

Each removal of the decimal point in a number one place to 
the rights multiplies the number by 10. (See 3S«) 

Problems. 
Multiply 



1. 53.78 by 10. 

2. $2.31 by 10. 



5. % .0625 by 100. 

6. $37.81J by 10,000. 



S. 6.8794 by 100. 
^. 59.6043 by 1,000. 

7. What is the total length of 1,000 bars of railroad 
iron, each bar being .00062 of a mile long ? 

18. Of 1,000 fat cattle, @ $42.69|-. 
9. Of 100 days' board, @ 75c. 
10. Of 10,000 quart bottles, @ 7^. 

139. Rule fob Multiplication op Decimals. 
I. Write the numbers cmd multvply as in i/ntegers. 
II. Poimi off as mam^y decimal figures in the produd 
ofi ^Aere are deczTrial jplaces i/n hoth /actors. 
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Problems. 



i. Multiply 172.84 by 60. 

2, Multiply $2.Y3 by 8,600. 

3, Multiply .12816 by 93.7. 

4, Multiply $ .84|^ by .946. 
6. Multiply .0062 by .0008. 



6. 400,000 X. 00004 =how many? 

7. 397,654 x380.07=how many? 

8. $100,000 x6.876=how many? 

9. 2,500 X.25=how many? 
10. .000007 X 7,000,000 =how many? 

11. How mucli silk will be required for 9 yards of rib- 
bon, if ,085 of a pound is required for one yard ? ' 

12. How many yards are there in 25 pieces of tapestry 
carpeting, each piece containing 62.75 yards ? 

13. How many rods of stone fence will a man lay in 
128 days, if he lays 3.69 rods each day ? 

H. If a rolling-mill makes 94.2 tons of iron per day, 
how many tons will it make in 164.25 days ? 

IB. K 3.75 gallons of cider can be made from one bushel 
of apples, how much cider can be made from 38.5 bushels ? 

Find the cost 

16. Of .84 of a ton of plaster, at $4.25 a ton. 

17. Of 15,000 bushels of wheat, at $1.06J a bushel. 

18. Of 18.4 tons of straw, at $3.12^ a ton. 

19. Of 7 pieces of lace, 39 yards each, at $ .37^ a yard. 

W. How much is the freight on .456 of a ton of goods 
from New York to Toledo, by railroad, at $28.60 a ton ? 

21. What is the value of a million pins, at one-ten-thou- 
sandth of a doUar each ? 

22. I bought 2.5 yards of broadcloth, at $3.75 ; 1 yard 
of cashmere for $ .87^ ; 26 yards of calico, at $ .12^ ; and 14 
yards of muslin, at $ .35. What was the cost of the whole ? 

23. A mechanic earns $2.75 per day, and his expenses 
are $1.40 per day. How much does he save in a week ? 

2^. I bought 42.5 gallons of linseed-oil for $37.18|, and 
BoM it at $L12i^ per gallon. How mwda. ^<W ^isA 

F2 



SECTION VI. 

DIVISION. 

130. The methods of written work in division of dect 
mals are based upon the following 

Principle. There rmist he as rrumy deci/mal places in 
the quotient as the number of decimal places in the dim- 
dend exceeds the number in the dimsor. 

Ex. Divide 1,947.15 by 9. p^^^ 

Explanation. — I divide as in integers; and, q\ -/ q i m -t f: 

since there are two decimal places in the y) l^y^7,15 

dividend and none in the divisor, I point 2 16,35 
oS. two decimal places in the quotient. 

WJien the dimsor is an integer, the quotient has the same number of 
decmaZ places as the dividend. 

Problems. 

J^ 2 3 4 

9) .396 39).897( 65)33.440( 105)7. 89286( 

5. My horse eats .324 of a ton of hay in 9 weeks. How 
much hay does he eat in a week ? 

^. K a boarding-house keeper nses 2.1875 barrels of 
flour in a week, how much flour does she use in a day ? 

7. A fruit dealer sold 686 boxes of oranges for $1,543.50. 
What was the price per box ? 

8. A gentleman bought a parlor carpet containing 43 
yards, for $96.75. How much did he pay per yard ? 

9. If 55 peach baskets hpld 34.375 bushels, how much 
does each basket hold ? 
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181. Ex. Divide 15.695 by 7.3. Process. 

Explanation.— I divide as in integers; T'3)15£ 9 5{2.15 

and, since there are three decimal H.6 

places in the dividend and one deci- 10 9 

mal place in the divisor, I point off -, ^ 

two decimal places in the quotient, ' ^ 

and I have 2.15, the required quo- 3 65 

tient. ^Q^ 

NoTB. — To secure accaracy in pointing off decimal figares in the quo- 
tient, many teachers prefer the following method : 

1. Before beginning to dividey cut ojf, by a line^ as rhany 7.S)16.6\9S{f6.1S 
places to the rigM of the decimal point in (he dividend a» -^Afi 
there are decimal places in the divisor, cu shovm in the ex- 109 
ample in the margin. 7S 

2. In dividing y write Vie decimcd point in (he result w?ien 966 
aU (he orders to the left of the line have been used. 966 

Peoblems. 

1. How many times is 16.54 contained in 611.98? 

^. What is the quotient of .3264 divided by .0034 ? 

3. If one barrel of flour is made from 4.5 bushels of 
wheat, how many barrels wiU be made from 6Y.5 bushels ? 

4,. How many sheets of Kussia iron weighing 3.31 pounds 
each, wiU a workman use in making 76.13 pounds of stove- 
pipe? 

6. If one overcoat is made from 3.25 yards of cloth, how s . 
many overcoats can be made from 61.75 yards ? 

^. How many casks, each holding 41.315 gallons, will 
be required, to hold 11,278.995 gallons of alcohol ? 

7. 15.9392 tons of iron ore will make how many loads, 
each weighing .9376 of a ton ? 

8. A carriage ironer paid $24.72:1- for bar steel, at $ .07f 
a pound. How many pounds of steel did he buy ? 

9. If an acre of land produces 1.92 tons of hay^ how 
much land will produce .9024 oi a toii'4 



c > 
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18a. Ex. 1. Divide 18.24 by 6.4. 

Explanation. — I divide as in integers; 
and when all the figures expressing 
the dividend have been used, I form 
a new partial dividend, — ^by annex- 
ing a cipher to the remainder, — and 
continue the division. 

Counting the cipher annexed to form 
the last partial dividend as a decimal 
place of the given dividend, I point 
oft two decimal places in the quotient. 

The result, 2.85, is the required quotient. 



Process. 

64)18.2^(^.85 
128 

512 



320 
320 



a. When there is a remairhder after aU the orders of the dividend 
have been ttsed, form a new pa/rtiaZ dividend by (mnexing a cipher, 
cmd continue the division. 

h» Decimal ciphers annexed to form a partial dividend, must be 
counted as decknaZ places of ths gwen dividend. 

6.U)18.fi\k{9.S5 
Note. — Proceeding as directed in Note, page 131, the ^^^ 

decimal point is placed in the quotient before writing the SUU 

first decimal figure. 



6lt 

S90 
390 



1. 7864-4-5.6 = 

2. 785.4-7-5.6 = 
S^ 78.54-i-5.6= 



7. .7854-^.56 = 

8. .7854-i-.056 = 

9. .7854-^.0056= 



Problems. 

^ 7.854-4-5.6= 

5. .7854^5.6 = 

6. .7854-r56 = 

10. Divide 76.94 by 4.9. 

76. H -^ Ji"9 = 15.702^; or 76. H -^ A'9 = 16.702+. 

When the division does not terminate, or when it has been ca/rried as 
far as is desiraUe, express the remainder fro/cUonaXiy, as a part 
of the quotient; or, write + after the quotient. 

Divide, carrying the division to three decimal places, 
11. 1.264 by 3. | 12. 3,156.293 by 25.17. | 13. $650 by 313. 

U. A baker paid $103.60 for 21.25 cords of wood. 
How much did he pay per cord? 

16. A manufacturer made 25 sets of table-spoons that 
weighed 231 ounces. How mucii did oiift «>eX n?^\^^ 



• 
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16. If .38 of a bushelof grass seed will seed one acre of 
land, 15.39 bushels will seed liow many acres ? 

17. An Iowa farmer raised 3,045 bushels of com from : 
66 acres. How much was the yield to the acre ? 

18. A bookseller sold 25 arithmetics for $8.43. How 
much did he receive apiece for them ? 

19. Divide an estate of $31,723.25 equally among 7 
heirs. 

PBOCBSa 

183. Ex. Divide 42 by .56. .56)43.00(76 

Explanation.— Since there are two deci- 393 
mal places in the divisor and none in ^ R 

the dividend, I annex two decimal ci- o o n 

phers to the dividend before dividing. 380 

There m/ust be at least as many dednuU places in the dmdmd as in 
the divisor, before beginning to divide, 

Fboblems. 

1. Divide 5,463.9 by 42.02. 

3. $875 -f- $3.12J- = how many ? 

3. A farmer exchanged 15 bushels of wheat for flour, 
receiving 1 sack of flour for every 1.25 bushels of wheat. 
How many sacks of flour did he receive ? 

4. If a i^tory girl weaves 6.25 yards of sheetings in 
an hour, in how many hours can she weave 40 yards ? 

6. When the price of rice is $ .06J a pound, how many 
pounds can be bought for $3.50 ? 

6. A stationer sold .875 of a gallon of ink, in bottles 
holding .0625 of a gallon each. How many bottles of ink 
did he seU ? 

7. A dniggist puts up 23 gallons of cologne in 736 
bottles. How much cologne does eajdoi \jot\NB e^ro^'^issjA 
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134. Ex. Divide .002 by .08.* Process. 

Explanation. — After dividing, I find that ,08). 00^ 

there are five decimal places in the dividend ' 7)7~i 

used, and two in the divisor. I therefore .0^6 
point off three decimal places in the result. 

Note. — ^The process is more readily performed by the .08) .00\fS 
method given in Note, page 181. ^OfSS 

Peoblems. 

L Divide .897 by 39. 2. .27 by 4.32. 3. .7 by 112. 

4. .0016 by .612. 5. .07 by 12.8. 6. 2 by 53.1. 7. .1537 by 29. 

8. Divide $8 into 200 equal parts. 

9. If .7505 of an ounce of gold-leaf will cover 79 
square feet, how much gold-leaf will gild one square foot ? 

10. $2.47^ for 275 lemons is how much apiece ? 

135. Ex. 1. Divide 582.7 by 10, by 100, by 1,000, 

and by 100,000. 

•^ ' Processes. 

682.7-^ 10^58.27 

582.7-^ 100= 6.827 

582.7-^ 1,000= .6827 
682.7-^100,000= .006821 

ESach removal of a dedmdt point in a nvmber one place to the mt 
divides the number by 10. 

Ex. 2. Divide 3,725.4 by 700. 

Explanation.— Since 700=7 times 100, 1 •Process. 

divide the dividend by 100, and obtain /y on\ory\G> p: / 

37.254; and this result I divide by 7, and ' ^^ )0_r\£0^ 

obtain 5.322, the required result. 6. S 

Peoblems. 



1. Divide 637.8 by 10. 

2. Divide 62.5 by 60. . 

3. Divide 6,960.43 by 900. 



4. $.75^-100= 

6. $437.50-i- 1,000= 

6. $30,943.20-i-$16,000= 



7. 434.5 acres of land were divided equally among 10 
persons. Row nmeh land liad eack i^et^^onl 



DECIMALS,- DIVISION. 135 

8. An Ohio farmer raised 2,175 bushels of com from 
40 acres of land. How much was the yield to the acre ? 

9, In how many months will a man whose wages are 
$100 per month, earn $937.50 ? 

10. A railroad 200 miles long was constructed, at a cost 
of $8,263,860.50. What was the cost per mile? 

136. Rule foe Division of Decimals. 

I. Armex decimal ciphers to the di/videndj when, neces- 
sa/ryj a/ad dimde a^s in integers. 

11. Point off as many decimal figures in the qicotient 

as the number of decimal plxices i/n the dividend exceeds 

the nvmber in the dimsor. 

a» Count decimal ciphera annexed to form a partiaZ dividend, as dedr- 
maZ places of the given dividend. 

b» It is necessary to annex decimal ciphers to the dividend 

1. When it has a less number of dednuU places than the divisor. 

2. When the dividend, considered as an integer, is less than the divisor 

considered as an integer. 

3. When there is a remainder after all the orders of the dividend have 

been used. 

Problems. 

1. .1632 divided by 3.4= how many? 

2. How many times is .0753 contained in 1,385.52 ? 

3. What is the quotient of 5 divided by 64 ? 
^. Divide 90.5 into 14,480 equal parts. 

6. 639 cords-T-11.25=how many cords? 

6. 15.39 bushels are how many times .38 of a bushel ? 

7. How many pounds of wool will be required for 264 
yards of cloth, at the rate of 1 pound for .625 of a yard? 

3. If in an hour 18.75 barrels of water run into a cis- 
i&m that holds 204 barrels, in how many hours will the 
cisterp be &lQd ? 
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9. In what time will a railroad train run 16 miles, if it 
runs at the rate of 31.25 miles an hour ? 

10. I raised 147 bushels of oats on 2.24 acres of land. 
At what rate did the land yield per acre ? 

11. If one gallon of sap makes .18 of a pound of maple 
sugar, how many gallons of sap will make 112.59 pounds 
of sugar ? 

12. If 1 bushel of charcoal is made from .0196 of a 
cord of wood, how many bushels can be made from 5.831 
cords? 

13. $564.37|- for 105 sheep is how much a head ? 

H,. $35 buys how many pounds of sugar, at $.12J? 

15. $172.50 buys how many lounges, at $7.50? 

16. $59.06J for 31.5 gallons is how much per gallon? 

17. $1.87|^ buys how many bushels of plums, at $2.50 a 
bushel ? 

18. At $ .56 a yard, $24.36 buys how many yards of 
muslin ? 

19. How many goblets, each weighing 7.5 ounces, can 
be made from 176 ounces of silver? 

W. 815,105 pounds of hay are how many tons of 2,000 
pounds each, and how many pounds over ? 

21. 124.2 tons of coal will make how many full car loads 
of 9.5 tons each ? 

22. 134 bushels of wheat will pay for how many sheep, 
at 2.5 bushels for 1 sheep ? 

23. I sold .95 of an acre of land in building-lots of .125 
of an acre each. How many lots did I sell ? 

^4" A baker has 834.25 pounds of lard, and he uses 
23.75 pounds daily. How many full days will the lai'd 
Jast himf and how many pounds over't 
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Accounts and Bills. 

157. A debt is money, goods, or services due from 
one party to another. 

a. A debtor is a person from whom a debt is due. 
hm A creditor is a person to whom a debt is due. 

158, A biU of goods is a written statement given 
by the seller to the buyer, containing the date of the pur- 
chase ; the names of buyer and seller ; a list of the goods 
bought, with their prices ; and the total amount or cost. 

a. An item is each particular in a bill. 

hm Extending an item is finding the cost of the item. 

c. The footing is the total cost of all the items in a bill. 

139. An (iccountf in business transactions, is a writ- 
ten statement of debits and credits between two parties. 

a. The beitance of an account is the difference between 
the sums of the debits and credits. 

6. When a bill or account is paid, the party to whom the 
payment is made should write at the bottom of the same, 
Received paymenty or Paidy followed by his name. 

Problems. 
Extend the items, and find the footings in the following 
bills: 

Mr. Q/€unut Q^ewman 

^au^Ai o^ B. F. Brown & Co. 

4 ^fisut ^tden ^eecU, @ / ./^ 

5 <^2mfi. ^d^neu4, " -Op 
4 4acJL S^/out, " S-^H . 

/ ^otn ^u^^uaeot, " 9.S5 

4 ^/uide, .75/ / ^/lact^ S^otd, 04.S5 

2 dl^, f .6s am^ / .<^/ 



• • 
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2. Cleveland, s^. ^, /^^^, 

Mr- ^iniea 'y^ ^uiAcMn/ 

^oa^4l o^ Henry Arnold, 

5 ^ ^va ^o^, % S^ , , . 

6 " ^ul^et, '* 30^ . . . 

-^ c/&X. 0UMi^, ,2i 

/ /u. /ahan ^ea, , /./^ 

/ ^</^ ma^^, : , . .35 



Put the following narrations of business transactions 
into bills of proper forms : 

S. -Philadelphia, December 6, 1882, Charles Roberts & 
Co. sold to Mrs. Eliza Williams, for cash, 2 doz. silver ta- 
ble forks, at $37.50 per dozen ; 1 dozen silver table-spoons 
for $33 ; 3 sets of silver tea-spoons, at $9.25 per set ; and 
1 silver cake basket for $37.50. 

If,. Albany, N. Y., November 1, 1882, Joseph Daniels 
bought of James Riley & Co. 15.5 tons of stove coal, at 
$4.75 ; 19 tons of grate coal, at $5.12^; and 14 cords of 
wood, at $5.25. 

5, Springfield, December 24, 1881, Jones & Bogart sold 
to Lyman A. Moore, on account, 1 piece of Lonsdale cot- 
ton, 42 yards, at $ .12^ ; 5 yards of French broadcloth, at 
$4.75 ; 16 yards of Merrimac prints, at $ .09 ; 8 yards of 
Irish linen, at $ .68J ; and 12 yards of Hamburg edging, 
at $ .37i. 

Note. — For outliTies of decimals for review, see page 271. 
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General Eeview Peoblems in Decimals. 

L Multiply twelve thousandths by twelve hundredths, 
and divide the product by six ten-thousandths. 

^. From nine hundred and nine ten-thousandths sub- 
tract nine hundred nine ten-thousandths, and divide the 
remainder by nine hundred thousandths. 

8. What is the quotient of .01 divided by 12.8 ? 

4'. If a clerk wishes to save $100 a year out of a salary 
of $900, how much can he spend per week ? 

6. If 105.6 tons of rails are required for 1 mile of rail- 
road track, how many tons are required for 137.55 miles ? 

6. How much is the freight on a cargo of 25,380 bush- 
els of wheat, from Chicago to Buffalo, at $ .04^ per bushel ? 

7. A half -dime a day is how much a year ? 

8. 31 laborers received $1,046.25 for working 22.5 
days. What were the average daily wages ? 

9. When tomatoes are worth $3 a bushel, what part of 
a bushel can be bought for $ .37^ ? 

10. I sowed 2.736 quarts of clover seed in my orchard, 
at the rate of 5.76 quarts to the acre. How much land 
is there in my orchard? 

11. The taxes paid in a certain school-district one year 
were as follows : By A, $38.75 ; B, $10.50 ; C, $132.50 ; D 
$6 ; E, $58.75 ; F, $2.50; Glass Manufactory, $1,057.50 ; H 
$30 ; I, $1.50 ; J, $8.60 ; K, $141.80 ; L, $3.75 ; M, $530 
National Bank, $1,515 ; O, $137.60 ; P, $6.70 ; Q, $199.60 
Railroad Company, $895 ; S, $9.60 ; T, $3.50 ; U, $266.75 
V, $176.25 ; and W, $2.75. What was the amount ? 

12. A housekeeper uses .375 of a pound of sugar to a jar 
of fruit. If she has 25 pounds of sugar, how many jars 
can she put up, and how much sugar m\\ ^^\v«^i<i\^^\ 
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13. A farmer raised 823.3 bushels of oats on 15 acres, 
and 466.4:5 bushels on 7 acres. What was the average 
yield per acre from the two pieces of land ? 

IJ^. 25 miles of a railroad 57.36 miles long cost $13,758.40 
per mile, 17 miles cost $16,521.72 per mile, and the re- 
mainder cost $18,125.12^ per mile. What was the aver- 
age cost per mile of the entire road ? 

16. A laborer earns $1.31J per day, his wife $ .62|-, and 
each of 3 children $ .37^. What are the earnings of the 
family per week ? 

16. If 100 sheep cost $437.50, what is the price per 
head? 

17. How many bushels of onions can be raised on 3.27 
acres, at the rate of 415 bushels to the acre ? 

18. How many tons of broom-corn can be raised from 
.85 of an acre, if 1,876 tons can be raised from one acre ? 

19. The owner of a shcooner sold .3125 of her to the 
captain. What part of the vessel did he still own ? 

W. A contractor built a house for $3,725. The mate- 
rials cost him $2,641.37^, and he paid $1,796.50 for labor. 
Did he make or lose money, and how much ? 

21. What is the cost of 32.5 bushels oi oats, at $ .56^? 

22. To-day Mary Morton bought of me 15 yards of 
dress silk, at $1.75 ; 3 yards of satin, at $1.87^ ; 6 yards 
of French lace, at $.81^; and 12 yards of gingham, at 
$ .28. Make out the bill. 

23. On the Ist day of May last, Andrew Erwin bought 
of Potter & Co., of Philadelphia, 6 pairs of calf boots, @ 
$4.50 ; 8 pairs of kip boots, @ $3.62|- ; 4 pairs of ladies' 
kid boots, @ $2.75 ; and 12 pairs of ladies' cloth boots, @ 

$2.12^. Make oat and receipt t\ie \>\W. 



1 



CHAPTER III. 

PROPERTIES OF NUMBERS. 



SECTION I. 

FACTORS AND DIVISORS. 

140. The integral factors of a number are those 
integers of which the number is the product. 

One integer is exactly divisible by another when the quotient is an 
integer. 

141. A composite number is a number that has 
other integral factors besides itself and 1. 

143. A prime number is a number that has no 
integral factors besides itself and 1. 

a. A prime factor is a factor that is a prime number. 

b. An even number is a number that is exactly divisible 

by 2. 

c. An odd number is a number that is not exactly divisi- 

ble by 2. 

Oral Work. — 1. Name all the composite numbers* 
between 30 and 75, and tell why they are coinposite. 

^. Name all the prime numbers from 1 to 50. 

3. "What integers less than the number 20 are even? 
Why? 

^. What integers between 30 and 50 are odd ? Why ? 

143. Factoring is the process of finding the integral 
factors of a number. 

An exact divisor of a number is any integral factor of 
that number. 

A. What are the integral factors 
1. Of 21? J 2. Of 85? I S. Of 18? \ 4. OlSL^^ \ 5.^1^^\ 
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What nnmbers are exact divisors 



6. Of 15? 

7. Of 27? 

8. Of 36? 



9. Of 24 ! 
10. Of 66 ? 
ii. Of 46 ? 



i^. Of 77 ? 
13. Of 49 ? 
i^ Of 95 ? 



15. Of 64? 

i^. Of 75 ? 
17. Of 108? 



What are the prime factors 

18. Of 8? 19. Of 36? ^^. Of 60? ^i. Of 72? 22. Of 128? 

Any number is exactly divisible 

Sy ;^, if it is an even number. 

JB|/ 3, if the sum of its digits is exactly divisible by 3. 

Sy 4, if the number expressed by its two right-hand figures is 
exactly divisible by 4. 

By 5f if its right-hand figure is 5 or 0. 

By 6^ if it is even, and the sum of its digits is exactly divisible 
by 3. 

By 8, if the number expressed by its three right-hand figures is 
exactly divisible by 8. 

By 9 9 if the sum of its digits is exactly divisible by 9. 

By 10, if its right-hand figure is 0. 

J?« Of the twelve nnmbers in the margin, 



1. Which J 


ire exactly divisible by 2 ? 


78 


416 


656 


2. By 3 ? 


-^ By 6? 


7. By 9? 


95 


360 


777 


3. By 4? 


S. By 6 ? 


8. By 10? 


168 


695 


1,260 




6. By 8? 




262 


423 


2,520 


Case I. I 


'rime &ict4 


[)rs. 









Written Work. — ^Ex. Find the prime factors of 210. 

Explanation. — Since 210 is an 
even number, I divide it by the 
prime factor 2. Since the sum 
of the digits of 105 is exactly di- 
visible by 3, 1 divide 105 by the 
prime factor 3. Since the right-hand figure of 35 is 5, 1 divide 
35 by the prime factor 5, and obtain the prime niunber 7. 

JSf,S, 5, and 7 are the prime f actoiB xeqiuiedu 



210 

2 



Pbocbsb. 
105 36 
3 6 
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144, EuLB FOB Prime Factobs. 

I, Dwide the given number hy <jmy prvme factor. 

II. If the quotient is a composite nvmber^ dmide it in 
like mxm/ner y a/ad so contmue to divide^ till the quotient 
is a jprime number. 

The divisors and the last quotient are the prime factors. 

Problems. 



Find the prime j 1. 316. 
factors of ( 2. 436. 



6, 729. 
6. 964. 



7. 2,838. 

8. 9,766. 



S. 555. 
J^, 863. 

Case II. Common Prime Factors. 

Oral Worh. — 145. What number is an exact divisor of 



I 9 and 16? 
2, 16 and 28? 
S. 45 and 63 ? 
i 19 and 72 ? 



6. 9,12, and 16? 

6. 18, 30, and 42? 

7. 36, 84, and 120? 

8. 27, 45, and 72 ? 



9. 54, 36, and 81 ? 

10. $30, $75, and $90? 

11. $.27, $.08, and $.81? 

12. $60 and $90 ? 



PROCBSS. 



Written Work. — Ex. Find aU the common prime 
factors of 90, 120, and 210. 

Explanation. — ^1 write the numbers 
in columns, as for addition, and di- 
vide successively by the common 
prime factors 2, 3, and 5, and write 
the quotients in columns at the right ^ ? /r 

of the numbers divided. /S o o 

The factors 2, 3, and 5 are the common prime factors required. 

Problems. 
Find aU the common prime factors 



90 


k5 


15 


3 


no 


60 


20 


k 


210 


105 


35 


7 



1. Of 36 and 80. 

2. Of 64 and 96. 



S. Of 72 and 240. 
-^ Of 120 and 400. 



5. Of 46, 105, and 180. 

6. Of 62, 72, and 148. 



Case III. Greatest Common ^Divisor. 

Oral Work* — 146. What is the greatest exact divisor 



1. Of 27 and 36 ? I ^. Of 66 and 99 ? 

2. Of 42 and 10^ 14. Of 80 and 108 i 



6. Of 24, 40, and 66 ! 
6. Oil5,^^,wA\^^\ 
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147. A common divisor of two or more numbers 
is any factor common to those numbers* 

148. The greatest common divisor of two or more 
numbers is the greatest factor common to those numbers. 

1. What composite number is the greatest common di- 
visor of 24, 60, and 96 ? 

2. Of what prime factors is this greatest conmion di- 
visor the product ? 

3. The prime factors of this greatest common divisor 
are also prime factors of how many of the numbers 24, 
60, and 96 ? 

-^. The product of any two or more numbers is the 
greatest common divisor of what numbers ? 

149. Principle. The greatest corrmion dimsor of two 
or more numhera is the product of aU their common 
prime factors. 

Written Work. — Ex. Find the greatest common di- 
visor of 105, 525, and 315. 

Explanation. — I find the 
common prime factors of 
105, 525, and 315 to be 3, 
5, and 7. 1 then multiply 
these conmion prime fac- 
tors together, and obtain 
105, which is the greatest 
common divisor of the given numbers. 

Peoblems. 
Find the greatest common divisor 





PB0CE8S. 




105 


35 


7 


1 


525 


175 


35 


5 


315 


105 


21 


3 



3 X 5 X 7 = 105 



1. Of 96 and 128. 

2. Of 240 and 1,200. 
8. Of 196 and 84. 

4. Of 102 and 153. 
^ 01351 and 3,861. 



6. Of 105, 135, and 180. 

7. Of 288, 216, and 604. 

8. Of 280, 196, and 112. 

9. Of 168, 280, 182, and 262. 
10. Of 2,835, 6,670, and 4,466. 



PROPERTIES OF NUMBER8,^FACT0R8, ETC. 146 

150. EuLB FOB Geeatebt Common Divisob. 

I. Divide the gi/oen numbers hy a/ay common prime 
fdctor^ di/vide the results in the same ma/rvner; a/nd so 
continue^ idU results a/re dbtamied that h/me no com/mon 
prmie factor. 

II. Multiply together aU the wu/mhers used as dimsors. 

Feoblems. 
Find the greatest common divisor 



1. Of 28 and 98. 

2. Of 116 and 732. 
S. Of 262 and 280. 
^ Of 460 and 792. 



6. Of 18, 27, and 46. 

6. Of 78, 90, and 378. 

7. Of 2,836, 2,466, and 6,670. 

8. Of 3,160, 4,060, and 4,960. 



9, What is the length of the longest chain that will 
exactly measure the length and width of a piece of land 
which is 160 rods long and 100 rods wide ? 

10. A farmer draws to market 1,200 bushels of wheat, 
864 bushels of com, 784 bushels of barley, and 1,786 bush- 
ek of oats — each kind by itseM — ^in loads of the greatest 
possible equal number of bushek. How many bushels 
does he draw at a load? How many loads of each kind 
does he draw ? 

n. If 1,080 yards, 360 yards, 680 yards, and 480 yards 
of carpeting are laid on the floors of rooms of equal size 
in a hotel, and the largest size possible that exactly uses all 
the carpeting of each kind, how much carpeting is used 
for a room ? How many rooms are carpeted ? 

12. A merchant tailor used three pieces of cloth con- 
taining 95, 205, and 380 yards in making suits, using the 
same amount of cloth for each suit, and the greatest 
amount possible without leaving remnants. How man^ 
.suits did be make ? 

Q 



SECTION 11. 

MULTIPLES. 

151. A mvMiple is any integer of which a given 
integer is a factor. 

Oral Worh. — 1. Name some number that is a multi- 
ple of 4. 

A multiple of 4 is any number of 'which 4 is an integral fac- 
tor ; and 4 is an integral factor of 2 times 4 or 8, 3 times 4 or 
12, 4 times 4 or 16, and so on. 

Name three numbers ) 2, Of 7. 
that are multiples f S, Of 6. 

Case I. Comnion multiples. 

153. 1. Name the first four multiples of 3. 

2. Name the first three multiples of 4. 

3. Which one of these multiples is a multiple of 3 and 4? 

4. What number is a multiple of 4 and 6 ? 

A multiple of 4 and 6 is a nimiber of "which 4 and 6 are inte- 
gral factors ; and 4 and 6 are integral fiEictors of 4 times 6 or 24. 

What number is a multiple 



i. Of 6. 
5. Of 9. 



6, Of 15. 

7. Of 40. 



6. Of 3 and 8 ? 
6. Of 2 and 5 ? 



7. Of 4 and 7 ? 

8. Of 6 and 25? 



P. Of 3, 2, and 11? 
10. Of 4, 7, and 5 ? 

153. A common mvUiple of two or more num- 
bers is any integer of which each of the given numbers 
is an integral factor. 

1. What are the prime factors of 12 ? 

2. What are the other factors of 12 ? 

3. Then, of what numbers is 12 a multiple ? 
4'. Of what numbers is 40 a^ multiple ? 

6. Of what numbers is 21 a multiple ? 
^. Find a common multiple oi 6 and 10. 
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!Find a common midtiple 



7. Of 9 and 4. 

8. Of 7 and 12. 



9. Of 6 and 3. 
10. Of 8 and 20. 



11. Of 3, 5, and 4. 

i^. Of 8, 10, and 1. 



13. What number is a common multiple of 9, 10, and 12 ? 

Written Work. — ^Ex. Find a common multiple of 16 
and 25. 



Explanation.— I multiply 16 and 25 to- 
gether, and obtain their common multi- 
ple, 400. 

Fboblems. 



Process. 
16x25z^i00 



Find a common multiple 



1. Of 9 and 16. 
^. Of 17 and 22, 



S. Of 5, 12, and 19. 
^ Of 8, 13, and 60. 



6. Of 10,11, 3, and 31. 
6. Of 6, 29, and 67. 



Case II. Lea^t conunon multiple. 

Orcil Work. — 154. What number is a multiple, and 
what is the least number that is a multiple, of 



1. 2 and 6 « 

2. 3 and 6 ? 

3. 4 and 6 ? 



^ 6 and 9 ? 



6. 6 and 8 ? 



7. 2,4, and 12? 



5. 4 and 10?^. % 6, and 5? 



9. 3, 12, and 10? 



10. 20 and 30 ? 

11. 10 and 26? 

12. 3, 4, 6, and 8 ? 



155. The leaM common multiple of two or more 
numbers is the least integer of which each of the given 
numbers is an integral factor. 

1. "What number is a common multiple of 8 and 12? 

2. What are the^prime factors of 8 ? Of 12 ? 

3. What number is a common multiple of all the prime 
factors of 8 and 12 ? 

4. What number is the least common multiple of 8 
and 12? 

156. Principle. The least corrmwn multiple of i/wo or 
more nvmbers is a multiple of aU the prims factors of 
each of those numhersy cmd of no other prme JcjbcWr%. 



148 SECOND BOOK IN ARITHMETIC. 

Written Work. — Ex. Find the least common multi- 
ple of 20, 48, and 56. 

ExPLANATioiT. — Lfirst separate Pbocess. 

each of the niunher& into its ^ ^ ^ ^ - 
prime factors. ^U = ^ X ^ Xb 

Then, comparing separately the Ji^o =^^ X 2 X 2 X 2 X S 
prime factors of 20 and 48 56 = 2x^x2x7 

-t^eS^gir^^mln 56^6^2^3 = 1,680 
— ^I find that in the prime fac- 
tors of 56 I have all the prime factors of 20 but 5, and all the 
prime factors of 48 but 2 and 3; and I write these prime factors 
and 56 in a line, as factors of tiie required least common multiple. 
Multiplying these factors together, I obtain 1,680, which is the 
least common multiple of the given numbers. 

PSOBLEMS. 

What is the least common multiple of 



1. 24 and 66 ? 

2. 15 and 100? 
S. 8, 12, and 48? 
^ 6, 15, and 90? 



5. 9, 21, 27, and 63? 

6. 32, 56, 96, and 72 ? 

7. 36, 18, and 24? 

8. 115, 30, and 75? 



9, 54, 72, and 126? 

10. 75, 225, and 400? 

11. 16,81, 49, and 25? 

12. 216, 132, and 1,728? 



\S7. Ex. Find the least common multiple of 6, 24, 
96, 15, and 60. 

Explanation.— I write the Process. 

numbers in a line, in or- v^ff v/T %Lf /?/) o/? 

der, from least to greatest. ^ -^^ ^^ ^^ ^^ 

Smce 6 and 15 are factors 60 = 2x2x3x5 

of 60, and 24 is a factor of 96 = 2x2x2x2x2x3 

96, 1 stnke out the num- 

hers 6,15, and 24, and find 96x5 = ^80 

the least common multiple 

of the remaining numbers 60 and 96. 

This least common multiple, 480, is the least conmion multiple of 
all the given numbers. 

When any of the given n/umbers wre factors of other given numbers, 
omit those numbers thai a/re factors^and fimd the least common mvJir 
^pk of the other numbers. 
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158, EuLES FOB Multiples. 
L To find a common multiple :— 
MvUvply the nv/mbera together. 

II. To find the least common multiple:— 

1. Sejpa/rate the numbers mto thei/r prmie fcLctors, 

2. MuLiApl/y togetJier the la/rgest given number and those 
prim^ factors of the other given numbers not found 
among the factors of this la/rgest number. 

Fboblems. 



Find a common multiple 

i. Of 50 and 81. 
^. Of 3, 8, and 70. 
S. Of 20 and 67. 
4. Of 135 and 318. 



Find the least common multiple 

5. Of the first nine integers. 

6. Of 5, 61, 10, 34, and 86. 

7. Of9,60,46,72,16,36,18,andl2. 

8. Of 21, 36,7, 100, 15, 28, and 126. 

9. What is the least sum of money with which I can 
purchase melons at 45 cents each, or plums at 27 cents 
a peck, or peaches at 90 cents a basket, or oranges at 86 
cents a dozen? 

10. D can pick 40 bushels of apples in a day, E 48 bash- 
els, and F 64 bushels. What is the least number of bush- 
els that will make a number of full days' work for any one 
of the three men ? 

11. A can walk round a mile course in 12 minutes, B 
in 16 minutes, and C in 20 minutes. If they all start to- 
gether, and walk till they are again together, how many 
minutes will each walk? How many miles will each 
walk? 

12. What is the least number of gallons of petroleum 
that wiU fill, some exact number of times, any one of 
five casks that hold respectively 34, 54, 68, 108, and 238 
gallons? 



SECTION III. 

CANCELLATION. 

Oral Work. — 159, What factor will remain, if I re- 
move or strike out 

1. From 21 the f a<5tor 7 ? The factor 3 ? 

^. From 18 the factor 3 ? The factor 6 ? The factor 2? 

3. What is the quotient of 75 divided by 15 ? 

4. Of i of 75 divided by ^ of 15? 
6. Of \ of 75 divided by ^ of 15? 

6. What factors are common to 15 and 75 ? 

7. If I strike out from 75 all the factors of 15, what 
factors wiU remain ? 



Divide 



<?. 4 X 6 by 4 X 3. 
9, 8 X 7 by 2 X 7. 
10. 5x12 by 10X6. 
yil. 9X8 by 3x12. 



i^. 6 X 9 X 8 by 8 X 6 X 3. 
13, 4xl0x7xl2by4xl0xl2. 
U, 3x9 or 27 by 2 X 9 or 18. 
i5. 7 X 2 X 6 by 2 X 7. 

16. If I omit aU the common factors from 60 (the divi- 
dend), and 24 (the divisor), what factor of the dividend will 
remain ? What factor of the divisor will remain ? 

17. If from the number 28 I strike out the factor 7, 
what is the result? What has been done to the num- 
ber? 

18. The dividend is 64 and the divisor is 16 ; what is 
the quotient ? Strike out the common factor 8 from divi- 
dend and divisor ; what is the quotient ? 

160. Cancellation is the process of omitting or strik- 
ing out equal factors from the dividend and divisor. 

The solution of problems requiring both multiplication and divia- 
ion, may often be shortened by caiice\\«iX\oii. 
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161. PRiNcrPLB L CcmceUm^ a factor from a nwmr 
her divides the number hy that factor. 

Principle IL Cam^HMig a carmnon factor from, dim- 
dend amd dimsor does not cha/nge the vai/ue qf the qtcotient. 

Written Work.^Ex. 1. Divide 6 x 9 x 20 by 6 x 4 

Explanation.— In divi- First PROCBsa 

dend and divisor are r 

the common factors 6^^ ov*y, w /> ^ #/- 
and 4 (30 = 5x4). I ^ ^9x}^ ^ i X9x5 ^^5 ^ 

cancel these factors, ^X"^ 1x1 1 

and I have remaining y y 

the factors 1, 9, and 5 
of the dividend, and 1 and 1 of the divisor. 
I multiply together the remaining factors of the dividend, and 
also the remaining factors of the 

divisor, and obtain 45 for a new Second Process. 

dividend and 1 for a new divisor ; g 

and completing the division, I Nffv/0v9^ /A 
have 45, the quotient required. y<yxyu__^_^^ 

The work is commonly written as "^ X^ 1 

shown in the second process. 



Ex. 2. Divide 16x21 by 

7x8. 

PROCESa 

^ 3 



Ex. 3. Divide 8x25x46 by 
16x24x2. 

Process. 



a. Cancelling any factor or number leaves 1 in the place of the 
factor or number cancelled. 

6. When aU the oth&r factors of eith&r dividend or dimsor a/re can- 
celled, write the 1. In aU other causes omit it. 

Problems. 

4. 14x16x18 by 7x8x9. 

5. 240X99 by 80x33. 



i 1. 72 by 3 X 8.. 
Divide < ^. 6 x 6 x 6 by 25. 
/ cf. 10X12 by 5x6. 
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7. What is the quotient of 35 x 17 divided by 5x 7 ? 

8. What is the quotient of 8 x 5 x 3 x 6—9 x 10 x4? 

9. What is the quotient of 7 x 12 x 6 x 16—72 x 32 ? 

10 M 12 13 

Divide 975 1365 5x28x5 5x9x5x7 



by 13X15 13x15 175 

14 15 

Divide 200x24x36 7800 


175 

16 
27 X 55 X 96 X 84 


by 144X60 390X4X3 


33X132X28X15 



17. The factors of a dividend are 4, 15, and 27 ; and of 
a divisor, 3, 3, 4, and 45. What is the quotient ? 

18. The dividend is 24 x 9 x 15 x 21, and the divisor is 
5 X 7 X 36 X 108. What is the quotient ? 

19. How much coffee, at 30 cents a pound, must be given 
in exchange for 6 pounds of butter, at 40 cents a pound ? 

W. A farmer exchanged 360 sheep, vahied at $2.75 per 
head, for cows at $45 each. How many cows did he buy ? 

^1. How many bushek of turnips, at $ .25 per bushel, 
will pay for 36 pounds of tea at $ .75 per pound ? 

Z2. If a boat sails 24 miles in 4 hours, how many miles 
will it sail in 2 x 8 hours ? 

^3. How many tons of hay at $20 a ton, are worth as 
much as 60 bushels of wheat at $2 a bushel ? 

ZJ^. If a laborer can earn $64 in 30 days, how much can 
he earn in 35 days ? 

25. If 12 men can do a piece of work in 30 days, in 
what time can 9 men do the same work ? 

26. If 12 men can do a piece of work in 30 days, work- 
ing 10 hours a day, in what time can 15 men do the same, 
working 8 hours a day ? 

KoTB,— Por outlines ofproperti^ of ntcmbers foT T^^Veyr^ &qq i^age 271. 



^ 



CHAPTER IV. 

FRACTIONS. 



SECTION I. 

NOTATION AND NUMERATION. 

163. 1. What is the name of one of the parts, when 
any thing or a one is divided into two equal parts ? 



Jh Into eight equal parts ? 
6. Into ten equal parts ? 



2, Into three equal parts ? 
S, Into five equal parts ? 

6, Into any number of equal parts ? 

Any thing or a one is how many 



7. Halves? 
^.Fifths? 



9. Eighths? 
10. Thirds? 



11, Sixths? 

12. Ninths? 



IS. Fourths? 
IJh Sevenths? 



15. Tenths ? 

16. Twelfths? 



When any thing or a one is divided into nine eqnal parts, 
17. What is the name of the parts ? 



18. Of one part ? 

19. Of four parts ? 



20. Of two parts ? 

21. Of five parts ? 



22. Of seven parts ? 
2S. Of three parts ? 



163. Fractional parts are parts obtained by divid- 
ing any thing or a one into any number of equal parts. 

Halves, fifths, eighths, twelfths are fractional parts. 

164, A fractional unit is one of the equal frac- 
tional parts into which a thing or the unit 1 is divided. 

1 half, 1 fifth, 1 eighth, 1 twelfth are fractional units. 

lOff, A frajCtion is a nimiber that expresses one or 
more fractional units. 

1 sixth, 5 eighths, 9 tenths are fractions. 

A fraction is expressed by two numbers, written one 
under the other, with a horizontal line between them, thus : 
1 eighth, i; 3 eighths, f; 1 fifteent\x,^\ \\^\ft«Qficss^>^. 

G2 



What is 

5, The fractional unit ? 

6, The number of fractional units? 

7, The value of the fraction ? 
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1, What numbers express the fraction five eighths ? 

Which number determines 

2. The size of the parts ? 

3. The number of the parts ? 
^. The value of one part ? 

166. The terms of a fraction are the two numbers 
used to express it. 

167. The denominator is that term which names 
the parts expressed by the fraction. It is written helow 
the horizontal line. 

168. The numerator is that term which numbers 

the parts expressed by the fraction. It is written above 

the horizontal line. 

a* The terms of the fraction | are 4 and t ; the denominator is 5; 
and the numerator is 4. 

&• The denominator shows the size of the parts ; and the numera- 
tor shows the number of parts expressed by the fraction. 

160. The numerator of any fraction is a dividend, the 
denominator is a divisor, and the value expressed by the 
fraction is the quotient. 

^ expresses the quotient of 9 divided by 16. 

A. Read each of the fractions given below, and name 



1. The terras ; 

2, The numerator; 
8. The denominator; 



6. The dividend; 

7. The divisor; and 

8. The quotient 



^. The fractional unit ; 
5. The number of frac- 
tional units ; 

S. The fraction f expresses 2 of the 3 equal parts into 
which 1 is divided ; or 1 of the 3 equal parts into which 
2 is divided. 



What is expressed 
1. By the fraction | ? 1 ^. By | ? 
^, Pf the number | ? |^. By Vfr 1 



What do you understand 
5. By ^? I 7. By ^ of a pound? 
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m 

1.728 

W 



C Jf. Which of the fractions in the margin 
express a value equal to 1 ? Why ? 

2. Which express less than 1 ? Why ? 

3. Which express more than 1 ? Why ? 

170. K proper fraction is a fraction that expresses 
less than 1. 

171, An improper /ration is a fraction that ex- 
presses 1 or more than 1. 

a« f , ^ are proper fractions ; {, ^ are improper fractions. 

b» The numerator of a proper fraction is alioays a less number 

than the denominator; the numerator of an improper fraction is 

never a less number than the denominator. 

173. A mioced number is a number that is expressed 
by an integer and a decimal, or by an integer and a fraction* 

a, 17 A, 8.65 ; 12f , 5^ are mixed numbers. 

&• In reading a mixed number, read and between the integer and 

the fraction. 
e* Decimal units, as well as fractional units, are equal parts of a 

thing, or of the unit 1. Hence, 

1. Decimal parts are fractional parts; and 

2. Decimals are also called decinuU fractions. 



1. Which of the numbers in the margin are 
proper fractions, and why? 

Z. Which are improper fractions, and why ? 

3, Which are mixed numbers, and why ? 



(4. Of 315? 
What is J 5. Of $89? 
"1^. Ofi? 
.r.Ofi? 



the unit 



8. Of 37 bushels? 

9. Of 45 pounds? 
10. Of f of a bushel ? 



* * i 

12. Of i of an acre ? 

13. Of i of a yard ? 
U. Of 3i dozen ? 
i5. Of 16f miles? 



11. Of I of a pound? 

17S, The unit of a fraction is oncj of the kind 
expressed by the fraction. 



What is the unit of each of 
the numbers ia the margin ? 



28 iV A i^ H 3+ weeks. 
413 \ \ ^\h^\'^^^'^ 
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174, To analyze a fraction is to name and de- 
Bcribe all its parts, its kind, and its value. 

Ex. Analyze the fraction f of a mile. 

Ajtaltsis. — The terms of this fraction are 3 and 4, because they 
are the two numbers used to express it; the denominator is 4, 
because it names the parts expressed by the fraction; and the 
num&roitor is 8, because it numbers the parts expressed by the 
fraction. 

The unit of tJie frcjMon is 1 mile, because it is the wi6 divided to 
form the fraction ; and the fra4stional unit is i, because it is 1 
of the 4 equal parts into which 1 mile is divided. 

The fraction is proper, because it expresses less than 1 ; and its 
mlue is f of a mile, because f expresses the quotient of the nu- 
merator 8 divided by the denominator 4 



Analyze j i. 4^ of a week, 
the fractions \ 2, -X oi 2l foot. 



( i. 4^ of a week. S, $^. 
( ^. ^ of a foot. i. ^. 



5. f 



7. ^. 



SECTION 11. 

REDUCTIONS. 

Case I. Fractions to lowest terms. 

Oral Work. — 175, i. 1 is how many fifths? How 
many fifteenths ? How many sixtieths ? 

2. 1^ are how many fifteenths? How many fifths? 
How many ones ? 

3. How is the fraction -^ rednced to halves ? 

4. How is the fraction -^ reduced to sixtieths? To 
thirtieths? To fifteenths? 

6. Dividing the terms of a fraction by any number, has 
what effect upon the value of the fraction ? 

Which expresses the greater value, 

^. iorf? I 7. for 3^? | ^. |^,^,orf? 

176. A fraction is in its lowest terms, when its 
terms have no common factor. 
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1. Reduce the fraction 4w to its lowest terms. 

I divide the tenns 8 and 28 by the common factor 4, and ob- 
tain^; and, since the terms 2 and 7 have no common factor, the 
lowest terms of the fraction -^ are f . 



Reduce to j 2, ^. 
lowest terms ( S. ^. 



^. H. 7. If. 9. If. ii. f». 
j?^. -^ of a lemon are how many eighths of a lemon ? 
How many fourths? How many halves? 

13. Reduce the fractions f| and $J4 to lowest terms. 
lli>. James has f of an apple, and Charles has -^. Which 
has the greater fraction ? 

15. Is $^ more or less than $^, and how much f 

16. In five successive weeks a family uses ^, |-|, |^, ^, 
and ^ oi 2, bushel of apples. In which week do they 
use the most ? 

177, Pbinoiple I. The vahie of a frdcUon is not 
cha/ngedj by dwiding its terms by any common factor. 

Written Work. — ^Ex. Reduce 4tt to lowest terms. 

Explanation.— I first divide 106 and 176 
— the terms of the given fraction — ^by the 
common factor 5, and obtain f}. I then 
divide 21 and 35— the terms of this frac- 
tion — ^by the common factor 7, and obtain 
|. Since the terms 3 and 5 have no com- 
- mon factor, the lowest terms of the frac- 
tion m are |. 

The result may be obtained at one division, by dividing the terms 
105 and 175 by 35, their greatest common factor. 



FntsT Pbocebs. 

106-i-6 __^-^7__« 
I75-f-5"" 55-5-7 *~ 5 

Second Pbocbbs. 

105-i-S5 _S 



Fboblems. 



What are the lowest terms of 






4.W 



7.W 



11. W' 



13. ,%? 

u. w 



12. i^\\ 16. -HK*^ 
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iceance to y ^^ ^^ ^ 

lowest terms ) _ T^Yf . ^\. 

{ 18. %^m^%^. 



^/} jfe 4088 400 

'^^^ V iiSloofl* 
^i. \ ill g of a ton. 



Case II. Fractions to other fractions having: g^iven 
denominators. 

Oral Work. — 178. What fraction expresses the re- 
sult, when each of 2 halves is divided into 



1, 2 equal parts? 

2, 3 equal parts? 



3. 1 equal parts? 
4^ 5 equal parts? 



5. 10 equal parts? 

6, 8 equal parts? 



Multiply the terms of the fraction 



7. I by 3. 
S. * by 4. 



9. f by 8. 
10. i by 6. 



11. 
12. 



+^by9. 
I* by 6. 



13. 

U. 



H by 10. 
Hby7. 



By what number muBt you multiply the terms, to change 



15. § to twentieths? 

16. -I to forty-eighths ? 



17. ^ and ^ to thirty-fifths ? 

i^. -f and -n: to ninety-ninths ? 

To reduce a fraction to another fraction having a larger 'de- 
nominator : — Divide the required denominator by the given 
denominator^ and multiply the terms of the given fraction 
by the quotient. 

19. Keduce the fraction ^ to twenty-eighths. 

7, the denominator of ^^ is contained in 28, the required de- 
nominator, 4 times ; hence, I multiply the terms of ^ by 4, and 
obtain ^. 



W. Keduce A to 30ths. To eoths. To 120ths. 



21. i to fourths. To lOths. 

22. I to fortieths. To 64th8. 

23. ^ to forty-seconds. 



2^. f and -J- to 54ths. 

25. i and -^ to 60ths. 

26. i, i, and i to 1 2ths, 



"Which is the ( ^^' * ^^ *° ^^^^' ^^ *^ ^^ *° ^^^^ * 
T_ ■{ ^<^. A- of a bushel, or 4 of a bushel ? 

g'^*^'^ '^^^«''' / «P. Sr of an acre, or 5V of an acre ? 

170, Pbinoiple n. The value eaypreased hy a fraction 
^ ^-7/ cAcmffed, hy mvltiplymg its terms % owvy nurriber. 
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Written Work. — ^Ex. Eeduce the fraction | to 125th8. 

Explanation. — Dividing 125, the re- 
quired denominator, by 5, the given de- Process. 
nominator, I obtain 25, the number by i q r e q e 
which the terms of the fraction { must ^^^ -r-O = ^O 
be multiplied to reduce it to 125ths. I ^ 
then multiply the terms 3 and 5 by 25, | ^ VbZMi 
and obtain*^, the required result. ^ 

Pkoblemb. 

1, Reduce J to a fraction having 468 for a denominator. 

2. Seven eighths are how many one hundred sixtieths ? 



S. :^ to eOOths. 



Reduce <jt.-^io 276ths. 
( 5. i to 900ths. 



P. l^toSOlsts. 
lO.liltoUSUhs. 
ii.^tol728ths. 



^.|to297th8. 
7. ^to286th8. 
<9.^toll52d8. 

IS. A has $11, B has $|-, and C has $f . Which of the 
three persons has the most money ? 

13, A grocer has ^^ of a barrel of pulverized sugar, \i 
of a barrel of granulated, and ^^ of a barrel of crushed. 
Of which kind has he the most ? 

Case ILL Dissimilar fkuctions to similar fractioDs. 

1 80, Similar fractions are fractions that have the 
same fractional unit. 

181, Dissimilar /rations are fractions that have 

dijBferent fractional units. 

a. f , I are similar fractions ; f , f , t> 8> i ^^e dissimilar fractions. 

6. Similar fractions have like denominators. 

c. A cotn/mon denominator is the denominator of each of 
two or more similar fractions. 



Oral Work. — 1. Which of the fractions 
in the margin are similar fractions ? Why ? 

S. Which are dissimilar fractions ? Why ? 

3. Which have a common denominator ? 



35 T) fj T- 

i, h h f 
i, h h f 

75 TTJ t> TO* 



^ Which can be reduced to eighteenth '^ "^\v^\ 
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6, The denominators of fractions that can be reduced 
to fifteenths, must be factors of what number ? 

What fractions can be reduced 

^. To28tlis? Why ? I 7. To 40th8 ? Why ? | ^. To 48ths ? Why! 

WTiat similar fractions are equal in value 

9. To|and|? 1 10. Tof and^? 1 11. To^and^? 1 12. To J,f and|? 

The product of all the denominators of two or more frac- 
tions is a common denominator of the fractions. Hence, 

18J8. A com/mon denomwMor oft/wo or more svmUa/r 
fractions is a com/mon multiple ofaU thei/r denominators. 

1. Reduce \ and \ to similar fractions. 

Since the given denominators 7 and 9 are fELCtora of 63, aev- 
entha and nintlis can be reduced to aizty-thirds. ^ 

Multiplying the terms of ^ by 9, and the terms of ^ by 7, 1 
obtain the similar fractions if and ^. 

Reduce to similar fractions 



2. The fractions \ and f . 
S. The fractions \ and ^. 



Jf. ^ and f . 
5. i, ^, and \. 



6. i, I, and f 

7. I, I, and |. 



Written Work. — 1 83. Ex. Reduce |, PBocEsa 

J, and f to similar fractions. «x«x9_5tf 

Explanation.— Since 8x2x9 = 54, thirds,halve8, «x«x5 ""54 

and ninths can be reduced to fifty-fourths. I ixsxQ 97 

therefore multiply the terms of each fraction sxsxo^^su 

by the denominators of the other fractions. 

The results, ff, ff , and ff are similar fractions. i x 5 x « ~ 54 

Problems. 



1. Reduce to similar fractions \, ^, and f. 



2. 1 and -f^. 
8. ^ and f}. 



^- 1» At *"d A- 
T'. h h i» iV» aiid i- 



^. i» I, i, and f . 
^. i, 4, i, and ^. 
9. Reduce |-, f , J, and ^ to fractions of equal value 
having a common denominator. 



^ 
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10. The denominators of several disBimilar fractions are 
13, 3, 10, 5, and 12. What is the denominator of the 
similar fractions of equal value ? 

11, Eeduce -}, -j^, f , f , and f to fractions having a com- 
mon fractional unit. 

Case IY. I>issiinilar fractions to least similar frac- 
tions. 

184. Least similar fra^^ions are fractions that 

have the greatest common fractional unit possible. 

The least camnion denamindtor is the denominator of 
least similar fractions. 

Oral Work. — ^What number is a common denominator 



3. Of iand^? 

4. Of i and I? 

What number is a common denominator, and what num- 
ber is the least common denominator 



1. Of^andi? 

2. Of i and I? 



5. Of i, ^, and+? 

6. Ofi,i,andi? 



7. Of i and I? 

8. Of i and I? 



11. Of i, }, and^? 

12. Ofi,^,and3V? 



9. Of land ^? 
10. Of I and I? 

1 85. The least corwmon denommator of two or more 
smiUa/r fractions is the least com/mon multiple of all 
their denommMors. 
By what number must you multiply the terms 

1. Of \ and ^, to reduce the fractions to 24th8 ? 

^. Of 4i iVj 3^d A5 *^ reduce the fractions to 36th8 ? 

3. Of 3^, f , T^, and ^, to reduce the fractions to 60th8 ? 

i' Of f , ^, and -J^, to reduce to least similar fractions ? 

6. Of ^, ^, •^, and -J-, to reduce to least similar fractions? 

6. Eeduce f and \ to least similar fractions. 

Since 12 is the least common multiple of the denominators 4 
and 6, the fractions can be reduced to twelfths. Since 12 equals 
4 times 3 or 6 times 2, 1 reduce f to twelfths by multlpl3ring its 
terms by 3, and f to twelfths by multiplying its terms b^ 2*^ 
and J ohtain the least siiaSlax fractions ^ aad. >^. 
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Reduce to least similar fractions 



7. The fractions ^ and ^. 

8, The fractions ^ and -^, 



9, f and |-. 
10, -^ and ^. 



^^- W» iV» »^<1 A^- 
12. 1, ^V, and H. ■ 



Written Work. — 18C Ex. Reduce the dissimilar 
fractions ^, ^^ and ^ to least similar fractions. 



Explanation. — I first 
find the least com- 
mon multiple of the 
given denominators 
—9, 15, 1&— to be 90. 

I next divide this 90 by 
the given denomina- 
tors 9, 15, 18, and ob- 
tain 10, 6, 5. 

I then multiply the 
terms of f by 10, the 
terms of ^ by 6, and 
the terms of fj by 5 ; 



Pbocess. 



9 


3 


1 


16 


6 


5 


18 


6 


2 



3x3x5xZ=z90 

90^ 9=^10 
90^16z^ 6 
90^18= 5 

U 9 11 



Hence, -» 

' 9 15 18 



U XIO _U0 
9 X10~ 90 

S^X 6 _1J 
16 X 6 ~~^90 

IIX 6 _56 
18X 5 ~~90 

UO IS 65^ 
90' 90^ 90 



and.obtain |^, i^, and ff , the least similar fractions required. 



Reduce to least 
similar fractions 



Problems. 

1. y\ and ^. 

2. ^ and 3^. 
^. 1^, h and |. 



5. \^, I, and |. 

6. I, f , and H- 

^. A» «, i and iJ. 
^- i H, h «, and i. 



^ I, I, and ^. 

5. Reduce ^, ^J-, 3^, and | to equivalent fractions hav- 
ing the least common denominator. 

10. What is the fractional unit of the least similar frac- 
tions to which f , f 5 TjS^, and 3% can be reduced ? 

Case V. Improper fractions to integers or mixed 
numbers. 

Oral Work. — 187. 1, V- are how many ones? 

Since 8 eighths are 1, 59 eighths are as many I's as the 
times 8 eighths are contained in 59 eighths. 1 eighth is con- 
tained in 59 eighths 59 times, and 8 eighths are contained in 59 
eighths 1 eighth of 59 times, which Sa^\ \iEn&fk« 
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How many Ih 

2, Are 12 fourths? 

3. Are 36 sixths } 



j^ Are 28 sevenths? 
S. Are 24 thirds ? 



6, Are 54 ninths f 

7. Are 55 fifths ? 



«. How many I's are J^? | ^. Are ^? | iO. Are ^? 



Reduce to an integer 

11. The fraction ^. 

12. The fraction ^. 
i<5. The fraction ^. 



Eeduce to a mixed number 

H. The fraction ^. 
15. The fraction ^. 
i6. The fraction ^. 

17. How is an improper fraction reduced to an integer 
or a mixed number? 

When the deruminator is a foustor of the numercUor, the talus of the 
fraction is an integer. 

Written Tfbi**?.— 188. Ex. Eeduce -^ to an inte- 
ger or a mixed number. 

Explanation. — Since the numer- Process. 

ator of a fraction is a dividend, jg^ __rQ«? . q^__ 1 s ±z 
and the denominator is a divi- "TT -o^^-r-^i ^ ^ lo^js 

sor, I divide the numerator 593 

by the denominator 32, and obtain the mixed number 18J|. 

Problems. 
Eeduce to integers or mixed numbers 



1. f^. 
3. J^. 



8. W. 



9 -M4 
10, 1^. 

n. ^^. 



15, iiL|lA. 

25. J^jM-. 

16. i|fL. 



17. ^^. 

18. H\^. 

19. J^^VV^. 

20. ^^s., 



12. ^1^. 

21. 153 bales of hay, each weighing ^ of a ton, weigh 
how many tons ? 

22. In 1,760 baskets, each containing |^ of a bushel of 
peaches, are how many bushels ? 

How many dollars are 

J^S. 1,954 quarter-dollarB^ \ 2J^. %X-^\ \ ^^.%^^^\ 



164 



SECOND BOOK IN ARITHMETIC. 



Case YI. Integers op mixed numbers to improper 
fractions. 

Oral Work. — 1 89. 1. 5f are how many fourths ? 

Since 1 is 4 fourths, 5 are § times 4 fourths, or 20 fourths ; 
and 5f are 20 fourths plus 3 fourths^ which are 23 fourths. 

2, How many fourths are 8J ? Are 20^^ ? Are 15 ? 

3. Eeduce 9 to fifths. ^ to fifths. 20| to eighths. 



-p J j -4« ^7 to fifteenths, 
( 5. 4 to twelfths. 



8, 6f to eighths. 

9, 12^ to tenths. 



6, 8 to fifths. 

7. Yf to thirds. 

10. How is an integer reduced to an improper fraction ? 
IL A mixed number to an improper fraction ? 



Written Work.— 190. Ex. Eeduce 27| to an im- 
proper fraction. _ 

Tn — ^ -D^^^^^^ Second Process. 

6 



Explanation. — I multiply 
5, the number of fifths in 
1, by 27, and obtain 135, 
the number of fifths in 
27. To this result I add 
the 3 fifths of the given 
number, and obtain ^^, 
the improper fraction re- 
quired. 



FiBST Process. 

6 fifths. 

136 fifths. 
3 fifths. 



136-\-3=zl38 



138 fifths. 

Hence, ^ 7 f = ^. 

The work is conunonly written as shown in the second process. 



Problems. 



1, 18 is how many ninths? 

2, 24i are how many fourths ? 

3, 36f are how many eighths ? 



4. How many 53d8 are 7-J^ ? 
6. How many 37ths is 37 ? 
6, Reduce 11^ to fifteenths. 



What improper fraction is equal 



7. Tol7i? 

8. To 27^? 

9. To24|? 



11. To 14t^? 

12. To 76^? 

13. T0I7X? 



^^ ^02^? 1 14, To 20^? 



15. To 106:^? 

16. To 87^? 

17. To 5^ ? 

18. To Vi,^\ 



19. To 31| ? 

20. To 33^1^? 

21. To llSng*^? 
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191. Rules fob Reductions of Fbactions. 

I. A fraction to lowest terms. 

Ccmcd all thefdctors com/mon to the term^ of the fraction. 

II. A fraction to another fraction having a given 

denominator. 

Dhnde the gwen denorn/mator hy the denormnator of the 
fra/stlon^ amd multi^hf both terms of the fraction hy the 
quotient. 

III. Dissimilar fractions to similar fractions. 

MvlUpl/y the terms of ea^h fraction hy the denominators 
of all the other fractions. 

TV. Dissimilar fractions to least similar fractions. 

1. For the least common denominator ; — ^'i/nd the lea^t 
corrmwn multiple of aUthe denmrwnators. 

2. For each new numerator ; — Dimde the least com^mon 
mvMple hy the denominator of each fraction^ amd mvlti' 
pVy the nwmerator hy the quotient. 

Y. An improper fraction to an integer or a mixed 
number. 

J^i/vide the numerator hy the denorrmiator. 

YI. An integer or a mixed number to an improper 
fraction. 

1. Multiply the vrvteger hy the deThominator^ amd if 
there he a numerator add it to the prodAict. 

2. Write this result for the numerator ^ amd the gi/ven 
denomimitor for the denominator of the required fra^dion. 

Rules I and V are used for reducing final results to their simplest 
forms ; rules 11, III, and TV are used for preparing numbers 
for addition, subtraction, and division*, and TVjAftYL SSkX^sfc^l^sst 
preparing numbers for multiplication and ^VusA.on, 



SECTION III. 



ADDITION. 



Oral Work.— I9fi. 1. What is the sum of f and i? 

2. What is the sum of ^, |, and f ? 

3. What is the sum of -^j -^j t^, and \^% 

4. To what must halves be added ? Ninths? Sixteenths! 

6. What similar fractions equal f and J ? What is their 
sum? 



What is the sunj of 



6, I and 4? 

7. A and I? 



8. f and 4? 

9. I and^V? 



Add 

10. I and f 
ii. -^ and ^. 



mi,},andi. 
i^. 2i and f 



TFA^Ti awy of the parts a/re miaed numbers^ add the fractions first. 



\AA i U' 4^^ and f 
I -^^^ 5A and 7^. 



18. I, 2|, and 11. 

19. 6|, 3|, and 4f . 



i5. 15| and 8|. 
17. ^ and 6f 

^C^. $-J- for com and $|- for peas is how much for both? 

Zl. Esther paid $| for overshoes, $f for gloves, and $|- 
for handkerchiefs. How much did she pay for all ? 

22. Eli paid $2f for a calf, and sold it for ^ more 
than it cost him. For how much did he sell it ? 

23. If I bum 4^ of a ton of coal one month, and f of a 
ton the next, how much do I bum in the two months ? 

8^. Eoger sawed a load of wood in 1^^ days, and split 
it in 1^ days. How much time did he work ? 

25. My orchard contains Z^ acres, and my garden IJ 
acres. How much land is there in my orchard and garden ? 

26. Harry is 3^ years old, Carlos is 6^ years older than 
Sarry, and Hattie is 5 J years older \JaaxiG^Tlo«.. How old 

& Hattie f 



I 
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^7. Can f of a day and I of a day be added ? Why? 
^8, Can f of a mile and f of a dollar be added? Why? 

Written TTof*?.— 193. Ex. 1. What is the sum of 
f i,aiidf? 

FmsT Pbocess. 



^ I ^ I ^ /{/) "T /?/) r /j/i -»« -* '»'» 



do • eo 



60 



60 



ExPLANATIOlf.— 

Fifths, thirds, and 
fourths can not be 
directly added. I 
therefore reduce 
them to the simi- 
lar fractions |f , 
U, and a. 
Then, adding the numerators 48, 20, and 45, I obtain 113 ; and 
since the parts are sixtieths, I write ^ = IfJ for the required 
sum. 

The common denominator of the similar fractions need be writ- 
ten but once, — as shown in the second process. 



Second Pbocbss. 

A , i , 5 _ U8 + S0 + UB __ 111 = 1 
5"'"5"t"A"" 60 60 



60 



6S 
60 



Ex. 2. What is the sum of 2f , 7, and ^ ? 

Explanation.— Since t equal ^, and f equal 41, 
2f equal 2|f, and 4f equal ^^, Adding the 
fractions, I have |f, or 1^ ; and I write the ^ in 
the result. 

I then add the 1 with the given integers, and write 
the sum, 14, in the result, making 14^, the re- 
quired sum. 

Problems. 



Process. 

7 = 7 



Add 

i. ^ and ^. 
^. -^ and ^. 
e. 4, i, and i 



4. 2f and 4f 

5. 6| and 3f 



What is the sum of 
7. 25H+1H? 



9. A+^riTT^ 



11. 8|-|-6i+27|? 
2^. 3i+5+10^j? 



J'^. 4^ of a yard+4^ of a yard+-^ of a yard +f| of a yard 
+\ai a yard+f of a yard +-3J^ of a yard=how many yards? 

H. Add 60^ miles, 75^ mUes, and 110^ miles. 

15. Add $^, $23, $6|, $^, and 155^. 
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194. Rule for Addition of Fractions. 

Reduce dissmdla/r to »imila/r fracUons^ add the nv/mer- 
ators^ cmd under the sum write the common deriommMor, 

a. Bedttee f reactions to lowest terms, before reducing to tvrmla/rfra^ 
tiona, 

b» In all final remits, reduce fractions to lowest terms, and improper 
fractions to integers or mixed numbers. 

Problems. 

1, f of an acre of blackberries, ^ of an acre of rasp- 
berries, and f of an acre of strawberries are how many 
acres of berries ? 

2. A stable keeper bought two loads of straw, weighing 
1^ tons, and fj of a ton. How much straw did he buy ? 

^' VV+f +|=bow many ? 6. Add ^, ^, H» a«d ^. 

Jh A+H+lfi =how many ? 7. Add |, A, H, a°d i^. 

^. 3i+5i+64=:how many ? 8. Add 10^, 8^, 21-^, and 14^. 

9. A clerk expended ^ of his salary in travel, J of it 
for board, f for clothing, and -^ for other purposes. What 
part of his salary did he expend? 

10. A lady paid %^ for sewing silk, %^ for buttons, 
$3^ for ribbon, $f for a silver thimble, and $^ for a pair 
of scissors. How much did her purchases amount to ? 

11, How much wood is there in -^ of a cord, 3^ 
cords, l-j^ cords, and |f of a cord ? 

KAA i ^^. A, i M, and ^. ii 3f 14, 6A, i, and 4*. 
^""^ I IS. fj, -jfift^, and ^. 15. 19f, ^3^, 66^, A, and 23. 

iff. From A to B is 27^^ miles, from B to C 30 miles, 
from C to D 51^ miles, and from D to E 32^^ miles. 
What is the distance from A to E ? 

17. In three pieces of carpeting that contain 37f yards, 
^^^ yards, and 50 f yards are how m«LX\^ ^^T<ia? 



SECTION IV. 

SUBTRACTION. 





XT' 



Oral Work. — 195. 1. Subtract -^ from 

2. How is one of two similar fractions subtracted from 
the other ? 

3. What similar fractions are equal to i and 4 ? What 
is the difference between ^ and f ? Between f and § ? 



Subtract 
^ ^from-|. 

5. j[^fromf. 

6. ^from|. 



7. -j^ from f . 
<^. 4 from I". 
P. ^ from 1^. 



What is the difference between 



10. HandVV? 

11. b\ and 2 ? 
i^. 3f and | ? 

TFAen <Ae mbtrdhend is a mixed number , sttbtract the fraction first. 

How much is 



13. 2iandYi? 
U. 6| and 9} ? 
i5. 8 jV and 4^ ? 



16. 8^ less 3^^? 

17. 12ile8s5|? 



20. From 9^ take 6|. 

21. From 24^ take 15f. 



19. 6i-2i? 

^^. The minuend is Q\ and the subtrahend is 4f . What 
is the remainder ? (6^^ = 5 + f .) 

^5. Ethan gathered U- of a bushel of walnuts, and sold 
^ of a bushel. What part of a bushel had he left ? 

24,. Jennie paid f of the yearly cost of Our Young 
PeoplCj and her brother Edgar paid the balance. What 
part of the cost did Edgar pay ? 

26. One week A worked 5yV days and B 5|^ days. Which 
worked the longer ? How much the longer ? 

How much money shall I have left 

26. Of $1|, after paying %^ for a slate ? 

27. Of $7, after paying $5:^ for a pair of boots ? 

28. Of $8^:, after paying my grocer $6| ? 

29. I owe $5^. If I pay $^, how much shall I then owe ? 

30. Anna will be 13 years old 4 of a year hence. What 
is her a,ge now ? How old was she 2i4 ^ei^ic^ ^-^c^^ 

H 



i 
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31. A woman having 2| gallons of boiled cider, used all 
but 1^ gallons. How much cider did she use ? 

32. Can I of a day be subtracted from I of a day ? Why? 

33. Can I of a mile be subtracted from $| ? Why ? 

Written Work.—\9%. Ex. 1. Subtract | from |f. 

Explanation. — Fifths can not be di- 
rectly subtracted from sixteenths. I 
therefore reduce the given fractions 
f } and { to the similar fractions |( 



First Process. 



i5 

16 



S 

5 



and If. 



66 
80 



U8 
80 



11 
80 



Second Process. 

15 _ 5 _ 66— U8 _. 17 

16 6 "" ~ 



80 



80 



Then, subtracting the numerator 48 from 
the numerator 65, I obtain 17; and, 
since the fractions are eightieths, I 
write JJ for the required difference. 

Ex. 2. What is the difference between 7| and 4|? 

Explanation. — 7{ equal 7Jf, and 4f 
equal 4|f . But }f , the fractional part 
of the subtrahend, is more than -^, 
the fractional part of the minuend. I 
therefore take 1 of the 7, and unite its 
value, |§, with the JJ, thus changing the 
form of the minuend to 6{J. 

Then, subtracting 4|f from 6fJ, I obtain 2ff , the required differ- 
ence. 

Problems. 



Process. 



Take From 



Find the difference between 



5. -^ and -j^. 

6. ^ and |j. 



7. ^ and H. 
^- i and ||f. 



52 
TT5" 



and the subtrahend is 



From Take 

P. The minuend is 
"What is the remainder? 

10. ri oi 2i mile minus |4w of a mile equals what part 
of a mile ? 

Subtract 



1 9 



ii. 75} from 99. 
i^. 40^ from 103. 
^cf, 0j^ from 108^. 



15, 45T^from45i. 

16. f^ from \^. 



17. 15||from21-^. 

18. 33f} from 99^4^. 

19. 2354^ from 632|f. 
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197. Rule fob Subtraction of Fractions. 

Reduce diasimila/r to mniia/r fractionSj mbtract the 
numerator of the subtrahend from the numerator of the 
minuen^j a/nd under the difference write the commxm 
denorifhi/nator. 

See remarks under Rule for Addition of Fractions, page 168. 

Problems. 
Find the remainder m each of these six problems : 






S. 1^?^ minus K. 
Jf. 30 minus iVoVo - 



5, 87|| less 59. ^ 
e. 64^ less 27^. 



7. From ^ of a cord of wood a teamster took fj of a 
cord. How much wood remained ? 

8. A farmer bought ^ of a ton of plaster, and sowed ^ 
of a ton on his clover field. What part of a ton had he left ? 

9. 4^ is how much greater than ^ ? 

10. 17^^ is how much less than 25^tj- ? 

11. What is the difference between |-ff and -^ ? 

12. If I have $5| and pay out $|^, how much money 
have I left ? 

13. Frank walked IStj^j- miles, and Harry walked aa 
far lacking 2^ miles. How far did Harry walk ? 

14» 37f yards of white flannel shrank 1^ yards in dye- 
ing. How much did the cloth then measure i 

Find the difference between each two numbers following : 
15. 17. 19. 21. 23. 

A ife H 15f 9^^ 2i If ^ 5i 124JV 19^ 
16. 18. -^0. n. 'iiV 



172 



SECOND BOOK IN ARITHMETIC. 



Z5, From a lot containing ^ of an acre of land I sold 
T^ of an acre to one man, and ^ of an acre to another. 
How much land had I left ? 

^6, If f be taken from a certain number, the remainder 
is \. What is the number ? 

^7. If 5 be added to each term of f , is the value of the 
fraction increased or diminished ? How much ? 

^8. From the sum of ^ and 3|- subtract the difference 
between 4^ and Z\. 

29. What is the sum of f and -fl ? What is their dif- 
ference ? What is the sum of their sum and difference ? 



SECTION y. 



MULTIPLICATION. 



Oral Work.— 199. A. 



How much is 

1. 4 times f ? 

2. 3 times ^ ? 
S. 1 times | ? 
^.11 times 4? 



Multiply 

S.^hj2; by 3. 

6. ^ by 5 ; by 9. 

7. 4^by6;by9. 

8. 9i by 3 ; by 6. 

C IS. 4 times 44- of a pound ? 
How much ) ^^ g ^.^^^ ^ ^f ^ ^^^^j^^j , 

^^ ( i^. 1 times f of a gallon ? 

19. How much do 6 bushels of apples cost, at $f a bushel! 

6 bushels cost 6 times as much as 1 bushel, or 6 tiines ||; 
and 6 times $^ are $J^, or $3f . 

20. How much do 12 ducks cost, at $^ apiece ? 

^^. How many acres of corn will 4 men hoe in a day, 
jf they hyer^^ | of an acre eackl 



What is the product of 

9. 6| multiplied by 10? 

10. 3^ multiplied by 8? 

11. 3| multiplied by 6 ? 

12. 7^ multiplied by 4? 

16. 5 times 7^ miles! 

17. 12 times isf? 

18. 10 times 2 J yards! 
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S2. In how many minutes can I drive my horse 5 miles, 
if I drive at the rate of a mile in 7f minutes ? 

How much money will buy 
^3. 15 barrels of XXX flour, at %1-^ a barrel? 
^^. 12 apples, at f of a cent apiece ? 
^5. 100 clothes-pins, at ^J^ of a cent apiece ? 
^6. 7 yards of bleached muslin, at $^ per yard ? 
S7. 1 dozen boxes of layer raisins, at $1-^ i)er box ? 

J5. 1. How do 3 fourths of a number compare with 1 
fourth of it ? 

3 fourths of any number are 3 times 1 fourth of the number. 

8. How do you find i of any number 1 
3, How do you find f of any number ? 



How much is 

4. iof 20? 

5. fof 20? 

6. f of 26? 

7. I of $9 ? 

8. I of $.16? 

19. Multiply 32 pouuds by 

How much is 

20, ^ of 32 yards of ribbon ? 

21, -| of 60 pounds of nails ? 

22, I of 67 feet of gas pipe? 



Multiply 

9. 18byf 

10. 11 by A. 

11. 8 by ^. 

12. 12 by f 

13. 12 by 6f. 



3 . 



Find the product of 

Ij^. 3 multiplied by 2iJ-. 

15. 8 multiplied by 4f . 

16. 9 multiplied by SJ. 
ir. Uptimes 10. 

18. 2f times 7. 

i. e.j find f of 32 pounds. 



2j^. 6f times 10 dozen eggs? 

25. 7^ times 5 bushels of oats? 

26. $15 multiplied by 3^? 

27. $ .08 multiplied by 5^^ 



23. 4 of 34 days' work ? 

C 1. How much will 4 of a yard of linen cost, at $ .60 
a yard ? 

3 eighths of a yard wUl cost 3 times as much as 1 eighth of a 
yard^ or 3 times 1 eighth of 60 cents. 1 eighth of 60 cents is 7^ 
cents, and 3 times 7^ cents are 22^ cents. 

j^. At $8 a tony how much does % oi ^ \.otl w^\*\ 



174 SECOND BOOK IN ARITBMETIC. 

3, A tailor used ^^ of 3 yards of silk serge in lining a' 
coat. How many yards of serge did he nse ? 

i. At 10 cents a yard for silk braid, how much will 3 
yards cost? How much will \ yard cost? How much 
will 2^ yards cost ? 

5. I burned 12 thousand feet of gas in my store in the 
summer, and 3^ times as much in the winter. How many 
thousand feet did I bum in the winter ? 

6, A hotel in one month used 20 pounds of coflfee, and 
8f times as much sugar. How much sugar was used ? 

7. Tw© sevenths of the 49 children in a district attend 
school. How many children attend school ? 

8, A and B bought a mowing machine for $145, A pay- 
ing -^ of the cost, and B xV* How much did each pay ? 



2>. What fraction is equal to 



1. i of 9 tenths ? 

2. I of 9 tenths ? 

How much is 

7. I of 2i bushels ? (2|=:f) 

8. \ of \\ pounds ? 

9. -^ of 6| yards ? 
10. f of 10| gallons? 






Multiply 

5. AbyJ. 

6. Hbyf 



11. f of 12||rods? 

12. I of 27^ miles? 

13. f of42ifeet? (42i=40+2i) 
H. f of 154 weeks? 

a. The word of between two numbers, the first or both of which 
are fractions, signifies multiplication. 

b. A compound fraction is two or more numbers connected 
by the word ofXhQ first, at least, of the numbers being a fraction. 

M. 1. \\& how many twentieths ? How much is J of tj^ ? 
Then, how much is ^J- of -J- ? 
2. Howmuchisf of i? | S. Jof |? | ^. ^of -J? | 5. |of J? 
6. How much is f of 4 ? 

2 thirds of 4 sevenths are 2 times as much as 1 third of 4 
seventlis. 4 sevenths are 12 twenty-firsts ; 1 third of 12 twen- 
ty-firsts is 4 twenty-firsts, and 2 times 4 twenty-firsts are 8 
tv^enty-entta. 
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Multiply 

7'. A by 3^. 

^. I by A. 
9. I by f 
10. H by 2i. 



How 

much 

is 



How much is 

11. 2-1 times 4^? 

12. 1| times ^? 
i5. 4^of 2f? 
lJ^^oi\\\ 

21. |-of$2|? 

22. f of Yl barrels? 



What is the product of 

15. |- multiplied by -j^? 

16. ^multiplied by f ? 



17. ixi? 



19. ixfxi? 

^^. ixVVxf? 

^5. 2\ times j- of a yard ? 

26. l\ times 2^ yards ? 

27. t X -A- of 6-J pounds ? 
^^. 6f times 2^ bushels ? 



^^. -J of 30^ dozen ! 
, 24. 44^ times -J^ of a mile ? 

199. The general method of written work in multi- 
plication of fractions is based upon the following 

Principle. The product of two fractions equals the 
product of their numerators di/vided by the product of 
their denominators. 



Written Work.— Ex. 1. What is the product of f and |? 

ExPLAKATiON.—I multiply 2 and 4— the 
numerators of the fractions — together 
for the numerator of the product; and 
3 and 5 — the denominators of the frac- 
tions — together for the denominator of 
the product. 

Fboblems. 
Find the product in each of the next twelve problems. 



Process. 

S 6 -"SX 6 



8^ 
16 



I'Tt^il — 

s. i xH = 



4.ffofM= 

5.^ of 11= 



7'. H X ii = 
^- A X tt = 



Ex. 2. Find the product of | x f x ||. 

I cancel all factors common to both nu- 
merators and denominators, before multi- 
plying. 



10. i of f of I = 

^^.Ax|xH= 

^^.|ofttxH= 



IS 



13. Howmuchis4x|x|i? 
H. How much is-^ X H X ^if ? 
15. What number equals 
^offxiofifl 



1^' T^xfJX^=howmuch? 
17. l\ times ^ of | of Ax|i= 
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19. What is the product of ^ of 6| times 8 ? 
6J = i^, and 8 = f. Hence, | of 6f X 8 = 1 of ^ X f. 

20. Multiply 3^ times H ^y 1^. | 21. Multiply f| by 15 times 32-^. 

22. What part of a melon is f of f of |- of -Jr ^f 3, melon ? 

23. A man who owned ^^ of a factory, sold t^ of his 
share. What part of the factory did he sell ? 

2^,. Find the cost of -J-J- of a yard of silk, at $2f a yard. 

25. I planted -^ of 3 acres to potatoes, and 13^ times 
as much to corn. How many acres did I plant to com ? 

26. If a man can paint 4r| rods of picket-fence in a day, 
how many rods can he paint in 17:^ days ? 

aOO. Ex. Multiply 13^^ by 8. Processes. 

Explanation. — I mul- - 

tiply A and 13, sep- i x f = If = lA 

arately, by 8; then, , cT^ ^ l _ mi 



adding the results, I 



8 



lOS^j 



have 105 A:, the re- 13:^jX8=: 10 5 ^ 

quired product. 
The work is commonly written as shown in the second process. 

Wh&a the multiplicand is a mixed number and ths muUvpUer an inte- 
ger, multiply the fractional and integral paHs separately, and then add 
the products. 

,r ii.« 1 Problems. 

Multiply 



1. ^hyll. 

2. H by 12. 



3. ff- by 13. 

4. ll by 36. 



7. 34^ by 1. 

8. 8764 by 53. 



^- 1^ by 1,000. 

9. How many bushels of peaches are there in 75 bas- 
kets, each basket containing -3^ of a bushel ? 

10. A house painter's wages are $lf per day. How 
much do his wages amount to in a month, or 26 days ? 

11. How many days' work can 54 men do in -^ of a day ? 

12. How much will it cost to keep my horse a year, or 
^-^ weeksy at $2^ per week'i 
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301. Ex. What is the product Pbocesbbb. 

of 128 multipKed by 5f ? j^ 2 

Explanation. — I multiply 42s ^2 __ 854^ 1S8 
128 by f and by 5 separate- /^ o y r _- ^ / /i r^ 

ly; then, adding the partial ^^^X^ - 4U 6f 



85i 
6^0 



products, I have 725^, the 1^8 X 5f=z725i 
required product. 

The work is commonly written as shown in the second . ^q r. 
process. I '^of 

When the mtUUpUcand is an integer and the mvUvpUer a mixed num- 
ber, mvMply by the fraetiondl and integral parts separcUely, and then 
add the products. 

Multiply Pboblems. 



1. 44 by ■^. 

2. 98 by 1^. 



3. 51 hj^. 
4- 23byH. 



7. 4,765 by 13^. 

8. 13,672 by 28VV. 



5. $9 by 3|. 

6. $3.50 by 7|. 

9. I bought 300 pounds of nails, and used ^ of them in 
building a bam. How many pounds of nails did I use ? 

10. An ox weighed 1,172 pounds, and, when kiUed, the 
beef weighed -J-J- as much. How much did the beef weigh ? 

Find the cost of 



11. 81 J pounds of sugar, @ 12^. 

12. 371 basbels of oats, @ 44^^. 



13. 72| barrels of oil, @ $5.31. 

14. 67fJ tons of iron, @ $62,50. 



303. Ktjle fob Mtjltiplication of Fractions. 

I. Reduce mixed numbers to improper fractionSj wnd 
integers to the form of fractions. 

II. Multiply aU the numerators together for the nu- 
merator ^ and all the denomiinators together for the denomr 
inatoTy of the product. 

Pboblems. 

1. What is the value of \ of -i^ of i J of |^ of $34 ? 

2. How much can a dress-maker save in 5^ days, if she 
saves %^ a day ? 

H2 
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Find the cost 

3, Of f of a yard of oil-cloth, at $f a yard. 

Jf>, Of I- of a bushel of clover seed, at $7-nj- per bushel. 

5. Of 66|- yards of flannel, at $ .12^ per yard. 

6. Of 125f pounds of mutton, at 5|^ cents a pound. 

7. Of a lot of goods that cost § of | of 6 times $18f . 

5. Multiply I of ^ of ii by -^ of ^. 

9. A carpenter built 15 lengths of board fence, and each 
length was ff of a rod long. How long was the fence ? 

10. Suppose a coat costs f of $12|^, and a hat costs § bb 
much ; how much is paid for the hat ? 

IL If 4 barrels of apples cost $4|, how much will 6 bar- 
rels cost? 

12. At the rate of 18^^ miles per hour, how many miles 
will a steamboat run in 2| hours ? 

13. What is |- of the sum of ^, -j^, and -^ ? 

14. Find the cost of f of a dozen eggs, at $^ per 
dozen ; and ^ of a barrel of flour, at $11 per barrel. 

15. From | of 1 take | of |. 

16. A man who owned f of a ship, sold ^ of his share. 
What part of the ship did he then own ? 

17. How much more will |- of a yard of cloth cost, at 
$4.50 per yard, than f of a yard, at $3.75 per yard? 

18. I bought 10 pounds of sugar, @ llj cents ; and 5 
pounds of tea, @ 87^ cents. How much did I expend? 

19. How much will a turkey, weighing SfJ- pounds, 
cost, at $^ a pound ? 

20. From 12 pieces of cloth of 40i yards each, a mer- 
chant tailor made 48 suits, using 5f yards of cloth for 
each suit How much cloth had he left % 



SECTION VI. 



DIVISION. 



Oral Wark.—903.A. Divide 



1. i by 4. 

^. -A- by 3. 

^. 2^ by 8. 

4. 2| by 7. 

5. 7|by 11. 



7. n by 7. 
S. a by 5. 
P. 15iHby5. 



What is the quotient of 

n. 51| divided by 10? 

12. 27i divided by 8 ? 

13. 30VV divided by 14? 

14. 22f divided by 6? 
i5..216| divided by 50? 



10. 2li by 3. 

16. Divide 2^^^ pounds into 11 equal parts 
^ of 2^ pounds. 



-i, e., find 



( 17. Si dozen by 6. 
Divide ] 18. 2^ buabels by 8. 
( 19. 7igallonsbyl0. 



m$Jbyl2. 

21. -^ of a mileby 6. 

22. 2i yards by 12. 



^.^.} ton by 10. 
24.$\ihj4. 
25. 6f feet by 6. 



S* 1. $2f for 6 chickens is how much for 1 chicken ? 

1 chicken costs 1 sixth as much as 6 chickens, or 1 sixth of 
92f ; and 1 sixth of $2f is 1 sixth of %^, which is 



2. $^^ for 8 yards of muslin is how much for 1 yard ? 

S. If 11 persons eat 9|- pounds (or ^ pounds) of butter 
in a week, how much butter does 1 person eat ? 

^. I bought 4: pounds of fresh fish for %\ (or $|f). 
How much was the fish per pound \ 

5. Julia picked |^ of a bushel of strawberries in 4 hours. 
How many berries did she pick in an hour ? 

6. $2| for 7 bushels of oats is how much per bushel ? 

7. $2J^ per dozen for photographs is how much apiece ? 

8. How many weeks will 35| pounds of butter last a 
family that uses 4 pounds per week ? 

9. 17} jaxAa tor 8 coats is how muc^i ioT \ ^oaXA 
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C 1. 4 is -^ of what number ? 

4 is 1 fifth of 5 times 4 ; and 5 times 4 are 20. 
What is the number of which 



2, 6 is I? 
S. 12 is I? 






6. Aisi? 

7. 3ii8i? 



8. I7|i8i? 

9. 4 is I? 



10. 4 is f of what number? 

4 is 2 fifths of 5 times 1 half of 4 ; 1 half of 4 is 2, and 5 times 
2 are 10. 

What is the number of which 



11. 6 is I? 

12. 9 is I? 



13. 45 is I? 
U. 24 is I? 



17. 22i8i? 
i^. 35 is I? 



15. 3^ is I? 
i^. 4|is33i,? 

iP. $2 for J of a barrel of flour is how much for 1 barrel ? 
20. $ .12^ for J quire of paper is how much for a quire ? 
^jf. After paying $f for railroad fare, I had f of my 
money left. How much money had I at first ? 

22. 7f yards are ^ of the distance across a bridge. 
What is the length of the bridge ? 

23. $ .16 for f of a pound of figs is how much for 1 pound? 
2ji>. $16 for 1^ of a ton of hay is how much for 1 ton ? . 

25. 6 days are 4 of how many days ? 

26. 9 bushels of plums are f of how many bushels ? 

2>. 1. What is the quotient of 5 divided by f ? 

5 is 15 thirds; 1 third is contained in 15 thirds 15 timefi^ 
and 2 thirds are contained in 15 thirds 1 half of 15 times, mrhich 
is 7^ times. 

What is the quotient of 

6. 3 divided by | ? 

7. 10 divided by I? 

8, 4 divided by | ? 

9, 8 divided by 2^ (or |) f 

To what must 12 be reduced, before it can be divided 
J^. BjrfijJS. By I? | i6. By -f^^ 17. B^ -^? U^. By A? 



Divide 

^. 4 by |. 
5. 2 by f 

4 ^ by 4- 
5, 5 by }. 



Divide 

10. 6 by If. 

ii. 15 by 3f. 

i^. 10 by 24. 

13. 9 by l^ft^. 
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19. To what must any integer be reduced, before it can 
be divided by a fraction ? 

20. At $J apiece, how many hats will $2 buy ? 

SI. At $J a bushel, how many bushels of lime will $5 buy ? 

22. How many yards of cambric can I buy for $4, at 
$f ayard? 

23. In how many days will a horse eat 9 bushels of 
oats, if he eats f of a bushel daily ? 

2Ji.. How many scarfs, each 2J yards long, can be made 
from 18 yards of lace ? 

25. How many hours will it take you to walk 20 miles, 
if you walk 2f miles an hour ? 

26. In how many days can a man mow 15 acres, if he 
mows If acres per day ? 

. B. 1. Eeduce f and f to thirty-fifths. 

2. Divide 14 thirty-fifths by 15 thirty-fifths. 
To what fractional unit are the given fractions reduced, 



To divide jfj«"^»f\^yfi**i«! 
( Jh Foartns by ninths ? 

Divide 



5. Fourths by eighths ? 

6. Twelfths by eighths ? 



7'. Abyi. 
^. Aby|. 

^. Abyf. 



11. A by \. 

12. t by |. 
IS. *by4. 
IJh *by|. 



19. f by 3i. 

20. j by 1 J. 

21. 6| by 16|. 

22. 2i by li. 



15. 6|byf. 

16. ^ by f 

17. 4i by A. 

18. I by 2i. 

23. How many hours must a boy work to earn $|, if 
he earns %^ an hour ? 

2^. In how many days will a hotel use f of a barrel of 
sweet-potatoes, if it uses ^ of a barrel daily ? 

25. How many pounds of mixed candies can I buy for 
J of a dollar, at ^ of a dollar per pound ? 

26. A woman received $7^^ for chkbev^a^ ^1 %\ ^:^<^Rfc. 
Sow many cbickens did she sell? 
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^7. At the rate of 1 pound of cheese for | of a pound 
of honey, how many pounds of cheese must a grocer give 
in exchange for 4| pounds of honey ? 

28. If a cook uses 2J pounds of soda in a month, in 
what part of a month will she use -^ of a pound ? 

29. A. wood sawyer sawed and split 12^ cords of wood 
in 6^ days. How many cords did he average per day ? 

30. A hop grower picked 7|^ tons of hops, from a yard 
which averaged 1^ tons to the acre. How many acres 
were there in the hop-yard ? 

304. The process of dividing by a fraction is based 
upon the following 

Peinciple. Mvltiplying a number hy the denonmiator 
of a fraction and dividing the product hy the numerator ^ 
divides the number hy ths fraction, 

A fraction is inverted, by interchanging the places of its 
terms. Hence, 

To divide by a fraction i-^Invert the divisor, and proceed as in muUi' 
pUcaUan. 

Written Work.— Ex. Divide ^V by H- 



6^ 
12 



FmsT Pbocess. 

15 6 .. 16 80 



16 



1$ 15 180 



U 
9 



Second Process. 



19 



Problems. 



16 TS.^'WL 
5 S 



U 
9 



Divide -^ ^. « by |. 

U. |^byl2,^. 

CIO. 1^hj6^. 

Divide -l 11. 16f by loj. 

1 12. Si by lOf, 



■*• 1 400 ft 



i>yift 



13. lO^byief 

14. Si by 4|- 



7. H by f 

^-iiVbyf 

^-SAbyiV. 

16. 20|by8f 

17. 40| by 5f 

18. 26 by W- 



15. 13 (^) by H- 
19. If -jij- of a bushel of mortar covers 1 square yard of 
wa/^ iow many square yards "wiW. 5^ Xjui^'sis cw« \ 



k 
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W. I paid $1^ for 8f quarts of strawberries. What was 
the price per quart ? 

^L In how many days, of 9^ hours each, can a man per- 
form 738^ hours' work ? 

a05. Ex. Divide 2,786f by 6. Process. 

Explanation.— Dividing the integer by 6, 1 6 ) 8786i 
obtain 464, with a remainder of 2}, or ^. TrTIlI 

Then dividing the ^ by 6, 1 obtain JJ, which ^ ^tt 

with the 464 makes 464|}, the required quotient. 

When the dividend is a large mixed number and the divisor an integer, 
divide the inteffraZ part as in integers, and the remainder as infractions. 



Divide 

1, 1 by 7. 
2. ^ by 6. 
S. 1^ by 16. 



Problems. 



4. IW by 26. 

5. 2^ by 8. 

6. 8f by 37. 



10, 2,506| by 12. 

11. 2,0004 by 20. 

12. 5,678^ by 27. 



7. 16^ by 18. 

8. 414 by 9. 

9. 400^^ by 23. 

13. If 1^ of a ton of hay can be bought for $15, what 
part of a ton can be bought for $1 ? 

IJf,. A butcher packed f of a ton of beef in 8 barrels. 
How much did he put into each barrel ? 

15. I bought 9 cakes of maple sugar that weighed 4| 
pounds.* How much did each cake weigh ? 

16. A broom maker used 22^ pounds of broom-corn for 
72 brooms. How much broom-corn did he use for 1 broom ? 

17. $27f for 18 turkeys is how much for 1 turkey? 

18. What is the average weight of 11 men, whose united 

weight is 1,758| pounds 'i 

Pbocess. 

a06. Ex. Divide 31 by |. 5i-^| = ^ x| = ^= e^Pf 



Divide 

1. 12 by |. 

2. 9 by f . 



Peoblems. 



4. 62 by i^. 

5. 18 by 10^. 



S. Ib^hyfy.j^. 80 by 2^. 



7. 625 by 6^. 

8. 8 by 2f 



10. 16 hours by 7|. 

11. 28 yards by 5|. 



9. $41 by i- \l^. %\^cix^m\s^X^. 
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13. A shoe dealer paid $15 for a ease of overshoes, at 
$1 a pair. How many pairs of shoes were in the case ? 

H, How many yards of silk will $24 buy, at $^ a yard ? 

15. A stick of timber 24 feet long can be cut into how 
many blocks, each f of a foot long ? 

16. A yield of 93 bushels of wheat from 4J^ acres, is 
how many bushels to the acre ? 

17. A lawyer's clerk wrote 36 pages in 6f hours. How 
many pages did he write in 1 hour ? 

18. How many steps of 2^ feet each will a soldier take, 
in marching a mile, or 5,280 feet ? 

19. $423 for the rent of a house 18|^ months, is how 
much per month ? 

20. $1,500 for 2,707J feet of sewer pipe is how much 
a foot ? 

307, Rule foe Division of Fbactions, 

I. Reduce mixed numbers to improper fractions^ amd 
integers to the form of fractions. 

II. In/vert the dimsor, amd proceed as in multiplication. 

Pboblehs. 



Divide 



2. 29 by f 



S. 200^ by 5. 
i. 360 by 12f 



T'.ttbyA. 
8. 3TgVby45f. 



9. A seamstress used | of a yard of linen in making 9 
collars. How much linen did she use for each collar? 

10. 7 men harvested 22| acres of wheat in a day. How 
many acres was that for each man ? 

11. How many quarts of oysters can be bought for $11, 
at $1 a quart? 

12. A teamster draws 3f cords of stone at 15 loads. 
Sowmanj corda does he draw at ea/^^\o^\ 
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IS. How much candy will $|- pay for, at $f a pound ? 
H. At $5^ a bushel, how much clover seed will %W buy ? 

15. 12 tea-spoons weigh ]^ of a pound. How much does 
1 spoon weigh ? 

16. If in 1 day a carpenter can build 4f rods of picket- 
fence, in how many days can he build 38 rods ? 

17. $f^ will pay for how much tea, at $J a pound ? 

18. A mechanic whose wages are $2J a day, receives $12 
at the end of the week. How many days has he worked ? 

19. In how many minutes will a locomotive run 22^ 
miles, running at the rate of ^^ of a mile per minute '? 

W. When 14f quarts of vinegar cost $ff , how much 
does 1 quart cost ? 

21. If a farm hand breaks ^ of an acre of fallow in a 
day, in how many days can he break 13^ acres ? 

22. $1^ for 12^ pounds of rice is how much for 1 
pound? 

23. How many tons of coal must 2 men load per hour, 
to load 23^ tons in 9| hours ? 

2^. ^ of 2| -7- 1 of 8f = what number? 

25. Divide | of 3| by ^ times 15. 

26. Find the quotient of 15^ times 4|-7-24J times | of 7f 

27. Divide 2J times 1\\ by f of -jJ^ of 2^^. 

A cofnpleQt^ fraction has a fraction or a mixed number in 
one or both terms. 

Simplify the complex fractions 



What is the value of 



28. 



*of3| 



AofS^^ 



^g y^times^xA 



SO. 



4 + 1 



31. 



16 , 12f 
24| ' 18 



Hxifi 

32. Divide the sum of 9| x -^^ and tt of 2^ x 75 by 
their diflEerence. 

NoTB,^For outlines offradUyM ior TeV\e^,ft^^ ^^l^^^JSTI^* 



SECTION VIL 

GENERAL REVIEW PROBLEMS IN FRACTIONS. 

Oral Work.—l. Add 18^ and 7|. 

2. I sold my horse for $25 more than I paid for him, 
and gained \ of his cost. For how much did I sell him? 

3, If ^ of $30 is the cost of 5 bushels of tomatoes, 
what is the cost of 6 bushels ? 

^. A gentleman paid $362|^ for a pair of horses. How 
much did each horse cost him ? 

5. 144 is "5^ of 10 times what number ? 

6. One week a mechanic lost -j^ of his time. How 
many days did he work ? 

7. f of 27 is what part of 54 ? 

8. ^ of 18 is f of what number ? 

9. 48 is 2 times -J- of what number? 

10. A owns f of an iron mine, B owns f of it, and C 
the remainder. "What part of the mine does C own ? 

11. A man owning f of a boat, sold ^ oi his share for 
$10. What was the value of the boat, at the same rate ? 

12. A fruit grower sold 9 bushels of plums, and had \ of 
his plums left. How many bushels of plums did he raise ? 

13. $15 are f of the monthly rent of a house. How 
much is that a year ? 

H. If 2 boxes of lemons cost $5^, how many boxes can 
be bought for $16f?' 

15. James hoed a piece of com in 5|- days, hoeing f of 
an acre each day. How many acres were in the piece ? 

16. Emma is f as old as her mother, her mother is 4^ as 
old as her grandmother, and her grandmother is 70 years 

old How old IB Emma? 
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Written Wark.—1. Change -^ to SSths ; to ISSds. 

2. Keduce to mixed numbere J^^P, » Va^ '^ and ^44|^. 

I?, Keduce 4^, f , and ^ to similar fractions. 

^. The sum of three numbers is 357^*^, and two of 
them are 256f and ^. What is the third number ? 

5. The minuend is 103^, and the remainder is 21f. 
What is the subtrahend ? 

6. The quotient is 335, and the divisor is 23^. What 
is the dividend ? 

7. The dividend is -^ of 1^, and the divisor is | of 
87|. ^What is the quotient ? 

8. If 13f dozens of eggs cost $3^, how much will 11| 
dozen cost ? 

9. How many pounds of butter, at 18 J cents, wiU pay 
for 15|^ pounds of sugar, at 10^ cents ? 

10. F sold ■§• of his land, then bought 37| acres, and 
then had 112t^ acres. How much land had he at first ? 

11. Divide | of ^ of 42f by ^ of i of 27. 

12. I owned f of a fruit farm, and sold ^ of my part 
for $3,405. What was the whole farm worth ? 

13. If ^ of a yard of silk is worth $J, what is the value 
of l^ yards ? 

U. A grocer, after selling ^, f , ^, and J of a hogshead 
of sugar, had 102 pounds left. How many pounds did 
the hogshead contain at first ? 

15. A saleswoman earns $| a day, and her expenses are 
$3f a week. How much money will she save in 52 weeks ? 

16. How much will |- of 3^ tons of coal cost, at f of 
$8| per ton ? 

17. Keduce if, ^, \^, W^, and -HW *<> lo^^^t terms. 

18. If 4 be subtracted from both terms of ths ir^ctiax^. 
7^^ is its value increased or diminiahedl ^o^ tqsv^X 
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19. What fraction added to ^ of 10^ times 3^, equals 1 ! 

W. The product of four factors is 207f , and three of 
them ai'e 10^, 116|^, and 3|-. What is the fourth factor? 

Find the sum, the difference, and the product of 

21. \ and |. | 22. ^ and 2|. | 23. ^ andf | 2^. 5^ and 7f 

25. What part of 19f is I83V ? 

26. Reduce to similar fractions 17^, ^ of 3^, and 12. 

27. Bought 3 crocks of butter weighing 25^^, 29f , and 
271- pounds. The empty crocks weigh 5^, 6f, and 7J 
pounds. How many yards of muslin will pay for the but- 
ter, at the rate of IJ yards per pound ? 

28. Find the difference between -^ of 18f and f of 17f . 

29. Of a 50-acre farm ^ was planted to com, f of the 
remainder to potatoes, and the balance was sown to wheat. 
How many acres were there of each kind of crop ? 

30. A makes a boot in f of a day, and B makes one in 
1^ of a day. How many boots can the two men make in 
a day? 

31. I paid 12 cents a pound for a live turkey that weighed 
llf pounds, and the waste in dressing was f of its weight. 
How much a pound did the dressed turkey cost me t 

32. B walked 3| miles per hour for 7^^ tours, and A 
walked 4^ miles per hour for 8^ hours. Which walked 
the greater distance ? How much the greater ? 

33. If a man can earn $31.25 in 26 days, working 10 
hours a day, how much can he earn in 19 days, working 

12 hours a day ? 13-4 of 14- 

5^. Divide the product of 9 times ^ and %^^^ by 

their sum. * ft 

SB. A merchant paid out \ of his money, then \ of 

what remained, and then -J^ of f of what then remained. 

What part of Mb money had lie leifi 



CHAPTER V. 

COMPOUND NUMBERS. 



SECTION I. 

MEASURES OF EXTENSION AND CAPACITY. 

908. A simple number is a number that expresses 
tmits of the same kind. 

A simple number may be either abstract or concrete. 

909. A denominate number is a concrete num- 
ber that expresses measure, weight, or money value. 

31 0. A compound number is a number that ex- 
presses units of different kinds or denominations. 

a* 88, 49 apples, 25 bushels, $362 are simple numbers. 

b. 17 yards, 40 days, 271 pounds, $862 are denominate numbers. 

c. 3 feet 5 inches, 7 gallons 2 quarts 1 pint, 81 pounds 6 ounces 
are compound numbers. 

Which of the numbers in 51 yards ; 36 men ; 12 acres. 

125, trees; 21 dozen; 258 sheep. 
5 bushels 3 pecks; 13 miles 215 

rods. 
18 days 6 hours 30 minutes. 



the margin 

1, Are simple numbers ? 

2, Are denominate numbers ? 
8, Are compound numbers ? 



31 !• The quantity of all articles bought and sold is 
determined by Tneaauring^ weighing^ or counting them. 

313. lAnear or line measures are the measures 
used in measuring distances, — zs> X^s^i^k^^^xi&s^^'ii^^s^iss^^. 



are 1 ft. 
" 1yd. 


In measuring goods sold by the 
yard in length, 


I '* Ird. 


4^ or 4.5 in. are 1 eighth. 


[ " 1 mi. 


JSihmf " 1 V. (quarter). 
4 qr. "1yd. 
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The denominations are the mile (mi.), the rod (rd.), the yard 
(yd.), i\i% foot (ft.), and the inch (in.). 

Table of Linear Measures. 

12 in. 

3 ft. 

6^ or 5.5 yd., or 

16^ or 16.5 ft 

320 rd., or 

1,760 yd., or 

5,280 ft 

313, A surface is a figure tliat has length and width. 

The area of a figare is the extent of its sarface. 

a. A surface 1 inch long and 1 inch wide is a square inch; 
h* A surface 1 foot long and 1 foot wide is a square foot; 
c. A surface 1 yard long and 1 yard wide is a square yard; etc. 

314, Surface measures are the measures used in 
computing the area of surfaces, — such as land, lumber, 
flooring, and plastering. 

The denominations are the square mile (sq. mi.), the acre 
(a.), the square rod (sq. rd.), the square yard (sq. yd.), 
the square foot (sq. ft.), and the square inch (sq. in.). 



144 sq. in. are 1 iq. ft. 

9 aq. ft " 1 sq. yd. 

80i or 30.25 sq. yd. *< 1 iq. rd. 
160 sq. rd. ** 1 A. 

640 A. ** 1 iq. mi. 



Table of Square Measures. 

In surveys of Government lands 
160 A. are 1 qr. sec. (section). 
320 A. '' 1 half sec. 
640 A. ** 1 sec. (or 1 sq. mL). 
36 sec. ** 1 Tp. (township). 



SltS, A solid or hody is a portion of matter or of 
space that has length, width, and thickness. 

a. A solid whose surfaces are each 1 inch square is a cubic inch; 
6. A solid whose surfaces are each 1 foot square is a cubic foot; 
C0 A solid whose surfaces are each.1 yax^ sq^iiax^ V& ^ fyuX>ic ^^ard* 
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• 316. Solid measures are the measures nsed in com- 
puting the solid contents of bodies, — ^snch as timber, wood, 
stone, and earth ; — and the capacity of bins, boxes, etc. 

The denominations are the cord (cd.), the cubic yard (on. 
yd.), the cubic foot (co. ft.), and the cubic inch (cu. in.). 

Table of Cnbic Measures. a- On public works, a cubic yard 

of earth is a standard load. 
b« A pile of wood or of rough 
stone 8 feet long, 4 feet wide, 
and 4 feet high is 1 cord. 

317. Liquid measures are the measures nsed in 
measuring water, oil, milk, molasses, wines, and other liquids. 

The denominations are the gallon (gal.), the quart (qt.), the 
pint (pt.), and the gill (gi.). 

318. Dry measures are the measures used in meas- 
uring grain, seeds, fruits, berries, most kinds of vegetables, 
lime, charcoal, and some other articles. 

The denominations are the bushel (bu.), the peck (pk.), the 
quart, and the pint. 



1,728 en. in. are 1 en. ft. 
27 en. ft. ** 1 on. yd. 
128 en. ft. <' 1 ed. 



Table of Liquid Measures. 


Table of Dry Measures. 


4 gi. are 1 pt. ^ 
2 pt " 1 qt 
4qt '' IgaL 


2 pt. are 1 qt 
8 qt " 1 pk. 
4 pk. ** 1 ba. 



Case I. Reduction Descending. 

319. Meduetion Descending is the process of 
changing a number to another of less unit value. 

Changing rods to yards, feet, or inches is Reduction Descending. 

Oral Work. — L Ho\v many inches are 9 ft. ? 

2. How many inches are 9 ft. 6 in. ? 

3, Reduce 2 yards 1 foot 8 inches to inches. 

2 yards are 2 times 3 feet, or 6 feet ; and 2 yards 1 foot are 6 
feet plus 1 foot, or 7 feet 7 feet are 7 times 12 inches, or 84 
inches ; and 7 feet 8 inches are 84 inches plus 8 inches^ or 92 
inohes. Hence, 2 yardM 1 foot 8 inclxea axe %2 ^xiC^3A%. 
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4. How many rods are 3 mi. ? 
6. Are 3 ml 40 rd. f 

Reduce 

8, 1 A. 40 sq. rd. to square rods. 
P. 12 gal. 2 qt to pint^ 
10. 9 bu. 2 pk. to half-pecks. 



6. Change 6 yards to feet. ■- 

7. Change 6 feet to inches. 

11, 2 bu. 1 pk. 3 qt. to quarts. 

12, 2 cu. yd. 8 cu. ft. to cubic feet. 

13, 4 yd. 2 ft. to inches. 

H, 5 gal. 1 qt. of catsup will fill how many quart bot- 
tles ? How many pint bottles ? 

15, How many quart boxes will 2 bu. 2 pk. 5 qt. of 
strawberries fill ? 

16, A dealer sold 3 bu. 4 qt. of chestnuts by the pint. 
How many pints did he sell ? 

deduction Descending is performed hy multiplication. 

Written TTorfc,— aao. Ex. Eeduce 17 yd. 1 ft. 5 in. 

to inches. 

Explanation. — 1 yard is 3 feet, 17 Process. 

yards are 17 times 3 feet, and 17 yards 1 7 yd, 1 ft. 5 in, 
1 foot are 17 times 3 feet, plus 1 foot, o 

or 52 feet. — 

1 foot is 12 inches, 52 feet are 52 times 12 ^ ^ fi' 

inches, and 52 feet 5 inches are 52 times 1^ 

12 inches, plus 5 inches, or 629 inches. 6^9 in. 

Hence, 17 yd. 1 ft. 5 in. =629 in. 

In Beduction Descending, the true multiplicand is commonly used 
as a multiplier, and the true multiplier as a multiplicand. 

Peoblems. 

1, Eeduce 5 mi. 187 rd. 2 yd. 1 ft. 9 in. to inches. 

2, Reduce 25 sq. rd. 3 sq. yd. 8 sq. ft. to square inches. 

Reduce to units of the lowest denomination named 



S. 63 rd. 4 yd. 2 ft. 

4. 84 sq. rd. 4 sq. ft. 

5. 275 bu. 3 pk. 7 qt. 
^. 5 cvL yd. 848 cu. in. 



7, 42 yd 3 qr. to inches. 

8, 34yV sq. mi. to square rods. 

9, 4.375 sq. mi. to acres. 
10, 7^ cd, to cubic feet. 
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Case II. Beduction Ascending* 

331« Heduction Ascending is the process of 
changing a 'number to another of greater unit value. 
Ghanging feet to yards, rods, or miles is Reduction Ascending. 

Oral Work. — 1. 72 inches are how many feet ? 
^. 72 inches are how many yards ? 
3. 96 inches are how many yards and feet ? 
J/.. Reduce 207 inches to yards. 

1 inch is -^ of a foot, and 207 inches are ^- feet, or 17 feet 3 
inches ; 1 foot is |^ of a yard, and 17 feet are ^ yards, or 5 yards 
2 feet ; and 5 yards 2 feet plus 3 inches are 5 yards 2 feet 3 inches. 

8, 150 cubic feet to cords. 



9, 1,000 rods to miles. 
10. 320 pints to bushels. 



!5, 124 inches to yards. 
6. 35 yards to rods. 
7. 103 pints to gallons. 

11. 100 cubic feet are how many cubic yards ? 

12. A well that is 40 feet deep is how many rods deep? 

13. If you buy 1 pint of milk a day, how many quarts 
wiU you buy in 60 days ? How many gallons ? 

deduction Ascending is performed by division. 

Written Work.—ft22. Ex. Eeduce 1,532 ft to units 
of higher denominations. 

Explanation. — I Pbocbss. 

divide 1,532 feet 3^1,632 ft. 

S^r o/feetTl 6.6)610yd. 2 ft. {92 rd. J, yd. 

yard, and obtain li,9 5 

510 yards 2 feet. ^7 

I divide the 510 1 i n 

yards of this re- 1 l.U 

suit by 5.5, the J^^O 

number of yards ^^^^^ ^^ -,. -, ^ ^. 

in 1 rod, and Ob- Hence, 1,532 ft. = 92 rd. U V^^ ^A 

tain 92 rods 4 

yards. To this result I annex 2 feet, the ftrat reixLa.\iL<i«t,^s^ 

I have 92 rods 4 yards 2 feet, the reqmie^ "tesv3\\», 

I 
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Peoblemb. 

1, How many feet and inches are 925 inches ? 

2, How many miles and rods are 2,000 rods? 

3, How many square miles are 312,000 square rods? 



Reduce 



8. 3,236 A. to sq. mi. 

9. 185,520 ca. in. to cu. yd. 
10. 334,976 sq. in. to sq. rd. 
It 4,713,266 cu. in. to cd. 



4. 297 sq. ft. to sq. yd. 

5. 398 yd. to rods. 

6. 17,283 qt. to bushels. 
, 7. 1,635 pt. to gallons. 

12. 3,825 quarts of wheat are how many bushels ? 

13. 2,469 cubic feet of wood are how many cords ? 
llf.. 1,727 pints of milk are how many gallons ? 

333, Rules fob Reductions of Compound NuMBEESr 

I. For Reduction Descending. 

1. Multiply the vmAU of the highest denondnation giverij 
hy that number of the next lower denommation which 
equals 1 of this higher ^ amd to the jproduct add the wnits 
of the lower denomination. 

2. In Uke ma/rmer^ reduce this resvlt to units of th^ 
nesct lower d£fnmrwrhai/i(m; a/nd so continue v/ntil the given 
nAjmb&r is reduced to units of the reqv/i/red denom/inoMon, 

II. For Reduction Ascending. 

1. Dimde the gi/ven nurnber Try that n/wrriber of the same 
denonmiat/ion which equals 1 of the next higher^ writm^ 
the quotient as units of the higher denonvi/nation^ a/nd the 
remamider as u/wits of the demnmiation dimded. 

2. In Uke Tnarmer, reduce this quotient to wnits of the 
next higher denondnation; a/nd so conti/nue until the gi/oen 
rmmher is reduced to units of the requi/red denorrdnation. 

3. Write the last quotient amd the seoeral remamders i/rh 
their orderyfor the requi/red result. 



/ 
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Problems. 

1. How many tiles, each 1 foot long, will be required 
for 1 mi. 68 rd. 2 yd. of tile-drain ? 

S. Y bn. 3 pk. 6 qt. of chestnuts are how many pints ? 

3, How many rods of fence will it take to inclose a 
tract of land 2 mi. 45 rd. long and ^ mi. wide ? 

-^. How many hills of com are there in a 10-acre field, 
if there is a hill on every square yard ? 

5. How many acres are there in an orchard of 6,386 
peach-trees, each tree occupying 1 square rod of land ? 

6. One year a fruit grower had a crop of 305 quarts of 
cherries. How maiiy bushels had he ? 

7. A perfumer put up 10 gallons of cologne in bottles 
that held 1 gill each. How many bottles did he fill ? 

8. How many pint papers of seed-corn are equal to 7 
bu. 3 pk. 5 qt. 1 pt. ? 

9. Christmas week a grocer sold 365 quart cans of oys- 
ters. How many gallons of oysters did he sell ? 

10. A seedsman put up 353 pint papers of marrowfat 
peas. How many bushels did he put up ? 

Case III. Addition. 

Oral Work. — 9SML. 1. The sum of 9 in., 5 in., 11 in., 
7 in., 3 in., and 10 in. is how many inches ? How many 
feet and inches ? How many yards, feet, and inches ? 

2. The sum of 7 ft., 12 ft., 1 ft., 6 ft., and 8 ft. is how 
many rods, yards, and feet ? 

3. Add 7 gal. 3 qt. and 2 gal. 2 qt. 1 pt. 

^. What is the sum of 3 pk. 5 qt. and 2 pk. 7 qt. ? 

5 quarts plus 7 quarts are 12 quarts^ or 1 peck 4 quarts ; this 
1 peck plus the 3 pecks and 2 pecks axe 6 p%o\LS^ ox '\.\s<ql^^€^'^ 
peck9/ andl buabel 2 pecks plus 4 quaxta Qace*L\]raL«^\^^ ^^ 
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6. Add 2 yd. 1 ft., 1 yd. 2 ft., and 5 yd. 2 ft. 

6, What is tlie sum of 5 sq. yd. 7 sq. ft., 2 sq. yd. 5 sq. 
ft., and 4 sq. yd. 8 sq. ft. ? 

7, 4 yd. + 2 yd. + 13 yd. + 8 yd. + 3 yd. = how many 
rd., yd., ft., and in. ? 

8, In 3 hours a butcher drove an ox 1 mi. 200 rd., 1 
mi. 160 rd., and 2 mi. 40 rd. How far waa the ox driven ? 

Written Work.—92S. Ex. Add 4 yd. 2 ft. 3 in., 1 yd. 
1 ft. 9 in., 2 yd. 1 ft., 2 ft. 11 in., and 5 yd. 5 in. 

Explanation. — ^I write the parts with 

units of like denominations in the 

same columns, and begin at the right 

to add. 
The simi of the inches is 28, or 2 feet 

4 inches; and I write the 4 inches in 

the result. 

The simi of the 2 feet and the feet in the 

given numbers is 8, or 2 yards 2 feet; ^ rd. 3 yd. ^ ft. 4 in. 

and I write the 2 feet in the result. 
The sum of the 2 yards and the yards in the given numbers is 14, 

or 2 rods 3 yards, which I write in the result. 
The entire result, 2 rd. 3 yd. 2 ft. 4 in., is tbs required sum. 

Note. — Compare this process and explanation with the process and ex- 
planation on page 28. 

336, The processes of addiUon^ subt/roGt/ixm^ rmMipli' 
cation^ amd dwision of convpov/nd numbers a/re simUa/r 
to those employed m vrvtegers. Hence^ special rules for 
these processes a/re v/n/necessa/ry. 

Pboblems. 
i £ 1 

21 gal. 3 qt. Opt, 9 A, 96sq.rd. 29 cu.yd.l6 cu.ft.626 cu.ia 

17 1 1 11 44 10 14 368 

126 1 8 108 9 968 

43 2 10 h^ 15 a 874 





Pbocess. 


t 


iyd. ^ft. 


Sin. 


1 


1 


9 


e 


1 







8 . 


11 


6 





5 



/ 
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1^. 4 yd. 2 ft. 4 in., 3 yd. 1 ft. 8 in., 6 yd. 2 ft. 6 in. 
6, 20 gal. 2 qt., 15 gal. 1 qt., and 14 gal. 3 gi. 
6. 13 bu. + 12 bu. 3 pk. + 19 bu. 2 qt. + 36 bu. 2 pk. 2 qt. 

7. In three piles of wood containing 5 cd. 60 cu. ft., 6 
cd. 96 cu. ft., and 9 cd. 68 cu. ft., are how many cords ? 

8. In four days a telegraph company put up 1 mi. 14 rd. 
3 yd., 318 rd. 5 yd., 1 mi. 39 rd. 4 yd., and 1 mi. 67 rd. of 
wire. How much wire did they put up in the four days ? 

9. A farmer raised 751 bu. 3 pk. of wheat, 135 bu. 1 
pk. 6 qt. of rye, 640 bu. 2 pk. of com, and 514 bu. 4 qt. 
of oats. How much grain did he raise ? 

10. A painter used 5 gal. 3 qt. 1 pt. of raw oil, and 3 gal. 
2 qt. 1 pt. of boiled oil. How much oil did he use ? 

11, There are 35 sq. yd. 5 sq. ft. of plastering in the ceil- 
ing of a room, 22 sq. yd. 2 sq. ft. in each of the two side 
w^alls, and 17 sq. yd. 7 sq. ft. in each of the two end walls. 
How much plastering is there in the room ? 

Case IV. Subtraction. 
Oral Work.— 91X7. Subtract 



i. 3 in. from 4 ft. 8 in. 
2. 1 ft. from 4 ft. 8 in. 
S. 1 ft. 3 in. from 4 ft. 8 in. 



i. 7 sq. ft. from 1 sq. yd. 

5. 15 cu. ft. from 3 cu. yd. 

6, 120 sq. rd. from 6 A. 

7. Take 10 rd. 5 yd. from 25 rd. 2 yd. 

5 yards can not be taken from 2 ysurds. But 25 rods 2 yards 
are 24 rods 7^ yards ; 5 yards from 7^ yards leave 2^ yards ; 10 
rods from 24 rods leave 14 rods ; and 14 rods plus 2^ yards (2 
yards 1 foot 6 inches) are 14 rods 2 yards 1 foot 6 inches. 

What is the difference between 



8. 6 ft. and 4 ft. 7 in.? 

9. 10 yd. and 2 ft. 9 in.? 

10. 4 qt. and 2 qt. 3 gi. ? 

11. 3 qt 2 pt and 1 ga,l ? 



12. 4 cu. yd. atid 1 3 cu. ft. 2 8 cu. in. ? 

13. 12 sq. yd. 3 sq. ft. and 5 sq. ft. ? 
14' 6 sq. ft. and 4 s(\, it. 36 &<\j\!OlA 
15. \\i\ii.2xA\y^\ 
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16. All of a lO-acre lot but 3 A. 75 sq. rd. is meadow. 
How many acres are meadow ? 

17. From a barrel containing 30 gal. of turpentine, 14 
gal. 3 qt. were drawn. How many gallons were left ? 

18. On a city lot 30 ft. 6 in. wide, stands a house 19 ft. 
10 in. wide. How mujch wider is the lot than the house ? 

Written Work. — a38, Ex. What is the diflEerence 
between 8 yd. 1 ft. 11 in. and 3 yd. 2 ft. 5 in.? 

Explanation. — ^I write the units of the . 

subtrahend under units of like denomi- Pbocess. 

nations of the minuend, and begin at g y^^ -[ f^^ j[^ ^^ 

the right to subtract. ^ P f^ 

5 inches from 11 inches leave 6 inches, 

which I write in the result. 4 y<^' ^ft- 6 m. 

2 feet can not be subtracted from 1 foot; 
but the 8 yards 1 foot of the minuend are 7 yards 4 feet; and 2 
feet from 4 feet leave 2 feet, which I write in the result. 

8 yards from the remaining 7 yards of the minuend leave 4 yards, 

which I write in the result. 
The entire result, 4 yards 2 feet 6 inches, is the required difference. 

Note.— Compare this process and explanation with the process and ex- 
planation on page 40. 

Peoblems. 

i 1 

From 5 mi. 220 rd. 4 yd. 2 ft. 6 in. sq. rd. 4 sq. yd. 
Subtract 2 264 3 2 8 _3 6 

3. From 1 rd. take 1 in. | 4* From 8 bu. 3 pk. 2 qt. take 4 bu.7 qt. 
6. From 90 cu. yd. subtract 39 cu. yd. 18 cu. ft. 966 cu. in. 

6. 113 cd. of wood have been drawn from a wood yard 
containing 200 cd. How much wood remains in the yard? 

7. Last year 23 mi. 194 rd. 2 yd. of gas pipe were in use 
in a certain city, and now 25 mi. 49 rd. 1 ft. are in use. 
How much pipe has been laid during the year ? 

A In a 20-gallon can are 5 gal. 2 qt. 1 pt. of kerosene. 
Ifow much more kerosene w21 t\ie e,axi\i'^dL\ 
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Case Y. Multiplication. 

Oral Work. — 339. 1. 7 times 9 inches are how many 
inches ? How many feet ? 

2, 7 times 12 cnbic feet are how many cubic yards ? 



Multiply \ / 



6. 20 A. 16 sq. rd. by 10. 
6. 7 yd. 3 qr. by 8. 



2 ml 15 rd. by 4. 
6 cd. 20 cu. ft by 3. 

7, 9 times 3 quarts 1 pint are how many gallonfi, quarts, 
and pints? 

9 timea 1 pint are 9 pinta» or 4 quarts 1 pint ; and 9 times 3 
quarts plus 4 quarts 1 pint are 31 quarts 1 pint; or 7 gaUons 3 
quarts 1 pint. 

8, How much is 20 times.9 rd. 5 yd.? 

9, How much is 5 times 2 sq. yd. 8 sq. ft. ? 

10. My horse eats 2 bu. 2 pk. 2 qt. of oats in a week. 
How many bushels does he eat in 4 weeks ? 

IL If a farm hand can mow 2 A. 40 sq. rd. of grass in 
a day, how many acres can he mow m a week ? 

Written Work.— 91^0. Ex. Multiply 6 mi. 72 rd. 8 
ft. by 8. 

Explanation.— I write the PROCEse 

multiplier under the low- 5 mi, 72 rd, Sft, 
est denomination of the g 

multiplicand, and begin at 



the right to multiply. 4- ^ ^^- 269 rd. 1 J^ft. 6 in. 

8 times 8 feet are 64 feet, 

or 3 rods 14^ feet (14 ft. 6 in.); and I write 14 feet 6 inches in 

the result. 
8 times 72 rods, plus the 3 rods of the first partial product are 579 

rods, or 1 mile 259 rods ; and I write 259 rods in the result. 
8 times 5 miles, plus the 1 mile of the second partial product are 41 

miles, which I write in the result. 
The entire result, 41 miles 259 rods 14 feet 6 inches, is the required 

product. 
Note.— Compare this process and expl0tual\OTi'^\Xk\JDL^^\<^^<«Ri^i»^^si.- 
planation on page 57. 
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■^r ix« 1 PbOBLEMSu 

Multiply 



1. 60 bu. 6 qt. by 17. 

2. 9 mi. 6 in. by 122. 
S. 129 cu. in. by 384. 



^ 36 A. 90 sq. rd. 16 sq. ft. 4 sq. in. by 8. 

5. 32 gal. 3 qt. 1 pt. by 1. 

6, 3 mi. 280 rd. 2 ft. by 219. 

7. How many cords of wood can a team draw at 18 
loads, if it draws 1 cd. 44 cu. ft. at each load? 

8. How many bushels of potatoes will a family use in 
a year, at the rate of 3 bu. 5 qt. per month ? 

P. How much land is there in 38 building lots, each lot 
containing 5 sq. rd. 24: sq. yd. ? 

10. Some track hands with a hand-car pass, 4 times each 
day, over the road between two railroad stations 5 mi. 213 
rd. 1 yd. 2 ft. apart. How far do they travel in 26 days ? 

Cash VI. Division. 

Oral Work.— 991. 1. Find 1 half of 6 mi. 40 rd. 



^ 1 third of 16 sq. yd. 
5. 1 ninth of 20 cu. yd. 



2. 1 sixth of 2 ft. (or 24 in.). 

3. 1 sixth of 1 4 ft. (or 1 2 ft. + 2 ft.). 

6. Divide 23 gallons 3 quarts into 5 equal parts. 

1 fifth of 23 gaUons is 4 gaUons, and 3 gaUons remainder ; this 

3 gaUons plus the 3 quarts of the given number are 15 quarts ; 
1 fifth of 15 quarts is 3 quarts ; and 4 gaUons plus 3 quarts are 

4 gaUons 3 quart& 

7. Divide 40 sq. yd. 6 sq. ft. into 3 equal parts. 

8. Divide 21 cu. yd. 13 cu. ft. by 4. | P. 3 bu. 3 pk. by 8. 

10. If a stone-mason lays 27 cu. yd. 16 cu. ft. of stone in 

5 days, how much does he lay per day ? 

11. A yacht sailed 59 mi. 20 rd. in 7 hours. "What was 
her average hourly distance ? 

12. If 7 men can mow 22 A. 29 sq. rd. of grass in a day, 
how much can 1 man mow ? 

13. How many barrels, each holding 2 bu. 3 pk., will be 
required to bold 11 bushels oi 3tp^\^^^ 
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Written Work.— Process 
333. Ex. Divide 76 ^.^^ , ^. ' 
sq. rd. 15 sq. yd. by 6. ^ )76 sq.rd. lo sq.yd. 

ExPLAXATioK. - 1 write ^ ^ ^?- ^^- ^^ ^?- y^- ^ *?• A 

the dividend and divi- 
sor as in integers, and begin at the left to divide. 

1 sixth of 76 square rods is 12 square rods, and 4 square rods re- 
mainder ; and I write 12 square rods in the result. 

The 4 square rods remainder plus the 15 square yards of the divi- 
dend are 136 square yards ; 1 sixth of 136 square yards is 22 
square yards, with 4 square yards remainder ; and I write 22 
square yards in the result. 

The 4 square yards remainder are 36 square feet, and 1 sixth of 36 

square feet is 6 square feet, which I write in the result. 
The entire result, 12 sq. rd. 22 sq. yd. 6 sq. ft., is the required result. 

Note. — Compare this proccBS and explanation with the process and ex- 
planation on page 86. 

Peoblems. 

i 1 1 

9) 16mi.95rd.l4ft. 14) 36 8q.mi.74sq.rd. 30)93cu.yd.l4cu.ft.( 

.^. Divide 526 rd. 4 ft. 9 in. into 12 equal parts. 

5. Divide 428 A. 50 sq. rd. 4 sq. ft. by 20. 

6. How much is 1 twenty-fifth of 19 cu. ft. 675 cu. in.? 

7. 52 gal. 2 qt. of sirup will fill liow many kegs that 

hold 8 gal. 3 qt. each ? (Reduce both numbers to quarts.) 

8. Divide 35 bu. 1 pk. 2 qt. by 17 bu. 2 pk. 5 qt. 

9. A workman laid 64 rd. 3 yd. 1 ft. of stone-wall in 
26 days. How much did he lay per day ? 

10, A bridge pier containing 448 cu. yd. of stone, was 
built in 36 days. What was the average amount of stone 
laid daily? 

11. A farmer put 125 bu. 3 pk. 6 qt. of wheat into bags 
holding 1 bu. 3 pk. 6 qt. each. How many bags did he fill ? 

IS. If 7 men can mOw 26 A. 40 sq. rd. of g:afi& isa^ tA 
homjs^ how mncb can 1 man mo^ m WiQva\ 

12 



SECTION 11. 

WEIGHTS. 

333. Weight is tlie measure of the quantity of mat- 
ter in a body. 

334. Avoirdupois weights are the weights used 
for all the ordinary purposes of weighing. 

The denominations are the ton (T.), the hundred-weight (cwt), 
the pound (lb.), and the ounce (oz.). 



Table of Avoirdupois Weights. 



16 OS. are 1 11). . 

100 1b. ** lewt. 

20 cwt, or 2,000 lb., " 1 T. 



196 lb. of flonr are 1 bar. 
200 lb. of beef, 
pork, or fish 



^ " 1 bar. 



In selling coal, coarse metals, and^i og,. 
ores at wholesale ; and in estimat- I 4 - * (jja ib ^ " 
ing duties on foreign goods at the | ^^^ cwtV2,240 lb) *» 
U. S. Custom-houses, J * ^ '^ 



are 1 qr. 
1 cwt. 
IT. 



Oral *Work. — 1. Eeduce 60 lb. 8 oz. to ounces. 

5. Eeduce 168 oz. to pounds. 

3. Add 16 cwt. 25 lb., 10 cwt. 70 lb., and 6 cwt. 50 lb. 
^. Take 9 cwt. 35 lb. from 2 T. 5 cwt. 

6. How mucli is 6 times 2 lb. 5 oz. ? 

6. Divide 72 lb. 8 oz. into 5 equal parts. 

7. 3 lb. 8 oz. of nutmegs are how many ounces ? 

8. 43 oz. of cheese are how many poimds ? 

9. 75 cwt. of coal are how many tons ? 

10. 5 T. 12 cwt. of iron are how many himdred-weight ? 

11. One day a grocer sold 6 lb. 8 oz., 4 lb. 4 oz., 10 lb. 
5 oz.^ 9 lb. 7 oz., and 5 lb. of butter. How many pounds 

of butter did he sell ? 
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Problems. 

Written Work^—1. 4 T. 16 cwt. 83 lb. of hay axe how 
many pounds ? 

3. 25 lb. 12 oz. of cinnamon are how many ounces ? 

TT V 1 I ^. Are 6,811 pounds of flour? 

How many barrels K , . ^l^x, / rv r« 

•^ ( 4. Are 66,016 ounces of beef? 

6 6 

Add 3 T. 6 cwt. 5 lb. 7 oz. From 2 T. 715 lb. 3 oz. 

4 16 9 12 Take 1 929 7 

24 9 8 10 

16 12 46 13 I 

7 32 00 Multiply 5 T. 39 lb. 6 oz. 
9 19 00 15 by 12 



-p.. . n {8.1 times 1,285 lb. 8 oz. by 32. 

umae | ^ ^ ^ ^^^ ^^ ^^ ^^ ^^ ^^ 

iO. A manufacturer put up 5 T. 429 lb. of saleratus in 
quarter-poimd packages. How many packages did he put up ? 

11. How many tons of bluing will a manufacturer use 
in putting up 845,000 1-ounce boxes ? 

12. A freight-car was loaded with 3 T. 8 cwt. 48 lb. of 
groceries, 3 T. 19 cwt. 40 lb. of hardware, 1 T. 1 cwt. 94 
lb. of furniture, and 18 cwt. 64 lb. of dry goods. How 
much freight was in the car ? 

13. A crock of butter weighed 44 lb. 6 oz., and the crock 
weighed 7 lb. 10 oz. How much did the butter weigh ? 

14.. What is the total weight of 45 loads of coal, each 
weighing 1 T. 375 lb. ? 

15. A farmer cut 28 T. 1,375 lb. of hay from 15 acres 
of meadow. What was the yield per acre ? 

16. How many days will 6 bar. 84 lb. of flour last a 
family that uses 3 lb. 8 oz. per day ? 

17. The total weight of 13 cheeaea ia 44ft \!a^ ^ ^nu. 
What IB their average weights 



SECTION III. 



TIME. 



Time is a limited portion of duration. 

The deDominations are the century, the year (yr.), the month 
(mo.), the week (wk.), the day (da.), the hour (h.), the 
minute (min.), and the second (sea). 



Table of Time. 



are 1 min. 
»* Ih. 
« Ida. 
" Iwk. 



60 MO. 

60 min. 
94 h. 
7 da. 

32 wk. Ida., or) ,. i common yr. 
860 aa.| ) 

52 wk. 2 da., or ) ., J j 
866 da., ) iw»P^. 



866 
100 yr. 



a 



1 eentnry. 



a. February has 28 dayB in a com- 
mon year, and 29 in a leap-year. 

6. Every fourth year from the be- 
ginning of a century is a leap-year. 

Cm In most business transactions 30 
days are considered a month. 



Months and Days. 

Ko8. Names. Days. 

1st, January, 31 

2d, February, 28 or 29 

3d, March, 31 

4th, April, 30 

6th, May, 31 

6th, June, 30 

7th, July, 31 

8th, August, 31 

9th, September, 30 

10th, October, 31 

11th, November, 30 

12th, December, 31 



Oral Work. — L Change 5 min. 20 sec. to seconds. 
^. Reduce 8 wk. 4 da. to days. To hours. 

5. Reduce 150 h. to days. | J^ Reduce 63 min. to hours. 

6. Add 13 h. 17 min., 10 h. 40 min., and 18 min. 

6. What is the sum of 8 wk. 5 da., 6 wk. 6 da., 12 wk. 
4 da., and 9 wk. 3 da. ? 



9, Multiply 3 wk. 6 da. by 6. 
10, Multiply 4 h. 13 min. by 12. 



7. Take 3 h. 6 min. from 8 h. 3 min, 

8, Take 5 da. 8 h. from 3 wk 

IL How much is 1 eighth of 49 wk. 3 da. 2 
M Divide 2 da. 17 h. 20 min. \>y 1- 
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13. From 12 o'clock noon to 6 o'clock 40 min. p.m. is 
how many niinntes ? 

H, Charles's age is 13 yr. 7 mo., William's is 10 yr. 5 
mo., and David's is 12 yr. 7 mo. What is the sum of 
their ages? 

IB. If the afternoon is of the same length as the fore- 
noon, what is the time from sunrise to sunset when the 
sun rises at 5 o'clock 47 minutes ? 

16. Edwin is 13 yr. 7 mo. old, and his father is 4 times 
as old. How old is his father ? 

17. If a railroad train runs 80 mi. in 4 hours, in how 
many minutes does it run 1 mile ? 

Pboblems. 

Written Work. — 1. Keduce 875,675 seconds to higher 
denominations. 

2. 50,400 minutes are how many weeks ? 

3. How many hours are there in leap-year ? 

i. Reduce 365 da. 5 h. 48 min. 49 sec. to seconds. 

5 6 

Add 280 da. 21 h. From 8 wk. 3 da. 3 h. 20 min. 

160 16 48 min. Subtract 5 15 9 sec. 

321 12 29 

294 15 37 I 

27 ) 331 da. 1§ h. 

8. Multiply 9 yr. 54 da. 37 min. by 36. 

9. On the 4th day of July at noon, of the year 1876, 
how many minutes of the year had passed? 

10. In how many days will a clock tick 1,000,000 times, 
if it ticks once every second ? 

11. The sum of two numbers is 16 yr. 28 da.,^ ^s^d oj'c^ 
of the numbers is 11 yr. 24 da. ^\i^\. \& \5assv2t $^^x^s^^y^\ 



i 
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12. An express train runs from Boston to Albany in 
6 h. 10 min. ; to Buffalo in 9 h. 30 min. more ; to Cleveland 
in 5 h. 35 min. more ; to Indianapolis in 8 h. 55 min. more ; 
and to St. Louis in 9 h. 10 min. more. What is the run- 
ning time of the train from Boston to St. Louis ? 

13. In how many days of 10 hours each can a man chop 
25 cords of wood, if he chops a cord in 3 h. 15 min. ? 

H, If a tailor makes 112 military suits in 88 wk. 4 da., 
working 10 hours a day, in what time does he make 1 suit ? 

336. Ex. How many years, months, and days from 
April 15, 1874, to July 4, 1877? 

Explanation.— I write the later Pbocbss. 

of the two dates for the minu- 1877 yr. 7 mo. ^ da. 

end, and the earlier for the sub- 187 A L 15 

trahend, writing the number of — — 

the year,month,andday,in order. 3 yr. 2 mo. 19 da. 

I then subtract as in other com- 
pound numbers, calling 30 days a month — ^as the number of days 
in the subtrahend is greater than that in the minuend. 

Pboblems. 

1. Benjamin Franklin died April 17, 1790, aged 84 yr. 
3 mo. What was the date of his birth ? 

2. George Washington was bom Feb. 22, 1732, and 
died Dec. 14, 1799. How old was he when he died ? 

3. A note dated Jan. 7, 1880, was paid Nov. 4, 1881. 
How long did it remain impaid ? 

J^. A note was given April 25, 1882, payable Sept. 19, 
following. How long had it to run ? 

5. What is the age to-day of a person who was bom 
Oct. 9, 1858 ? 

6. Find the difference in time between Jnly 2, 1881, 
BDd Aug. 16, 1885. 



SECTION IV. 

ENUMERATION OR COUNTING. 

337* Many articles are sold by count. 
The denominations dozen {602,.) , gross (gio.), great gross 
(grt. gro.), sheetj quire^ ream (nn.), and score are in com- 
mon use. 

Table of Counting. 



18 fhings are 1 dw. 
ISdoL " Igro. 
18 gro. " 1 grt. gro. 



84 sheets of paper are 1 quire. 
80 quires " 1 rm. 

80 things ol a kind " 1 score. 



Oral WorTc — 1. 800 eggs are how many dozen ? 
^..What is the sum of 48 doz., 28 doz. 6, and 5 doz. 10 ? 
3. How many great gross are 8 times 9 gro. 6 doz. ? 
i. Divide 32 reams 15 sheets into 9 equal parts. 
6. How much is J of 32 gro. 6 doz. ? 
6. A bookseller having 10 rm.l2 quires of letter-paper, 
sold 16 quires 12 sheets. How much paper had he left ? 

Problems. 
WrUten Work. — ^Eeduce 



3, 3,872 pens to grt. gro. 

4, 5,319 sheets to rm. 



1, 3 grt. gro. 5 gro. 6 doz. to dozens. 

2, 7 rm. 15 quires 19 sheets to sheets. 

5 6 

From 50 rm. 3 quires 5 sheets Multiply 3 gro. 9 doz. 4 

Subtract 24 9 13 by 48 

7. In a ream of foolscap paper are how many sheets ? 

8. One week a grocer sold 23 gro. 19 doz. clothes-pins. 
How many clothes-pins did he sell ? 

9. 248 pigeons are how many dozen pairs of pigeons ? 
10. A school that uses 18 crayons a week, will use how 

many gross of crayons in 40 weeks ? 

NoTE,^For auUines of compound nvmben tot tcs\fiw ^ ^^ \fm,^^STRk» 
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GeNERAX KeVIEW PbOBLEMS IK C0MP0Uia> NuMBEES. 

Oral Work. — 1. How much must 1 pay for 7 gaL 2 
qt. of maple syrup, at 20 cents a quart ? 

S, 3^ a quart for tomatoes is how much a bushel ? 

3. A girl sold 10 quarts of blackberries each day for 
18 days. How many bushels did she sell ? 

4.. A farmer sold to one customer 4 bu. of apples, to 
another 5 bu. 3 pk., and to another 1 bu. 3 pk. 4 qt. How 
many bushels of apples did he sell ? 

5. How many hours and minutes are there from 5 
o'clock 15 min. a.m., to 6 o'clock 45 min. p.m. ? 

6. A chain 197 feet long is how many rods long? 

7. K a man travels 50 rods in 5 minutes, in what time 
will he travel a mile ? 

Find the cost 

8. Of 4 quarts of peas, at $1.60 a bushel. 

9. Of 2 yards of silver wire, at 2 cents an inch. 

10, Of 7 pounds of indigo, at 2 cents an ounce. 

11, Of 7 lb. 6 oz. of beef, at 16 cents a pound. 

12, How many days were there in the first seven months 
of the year 1880 ? 

13, If a cooper can make 4 barrels in 5 hours, in what 
time can he make 1 barrel ? 

li,. When flour is $9 a barrel, how much will a 4^- 
pound sack cost ? 

15, 4,054 pound bars of lead are how many tons ? 

16, The fore quarters of a lamb weighed 7 lb. 9 oz. each, 
and the hind quarters 8 lb. 11 oz. each. How much did 
the lamb weigh ? 

17, A blacksmith having 8 lb. 10 oz. of bar steel, used 
S Ih 14 oz. How much had he \^\A 
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18. 8 loads of hay, each weighing 1 T. 250 lb., weigh 
how much ? 

19. A man killed 7 sheep, and their united weight was 
280 lb. 14 oz. What was their average weight ? 

W. A man cut 4 T. 7 cwt. of hay from 3 acres. What 
was the average yield per acre ? 

^1. I sowed 20 bn. 2 pk. of wheat, and 11 bu. 3 pk. of 
barley. How much more wheat than barley did I sow ? 

22. $28.80 will pay for how many gross of copy-books, 
at $ .10 apiece ? 

23. What is the capacity of a cask that holds 10 pail- 
fuls of 2 gal. 3 qt. each ? 

24,. If 7 men can mow 22 A. 20 sq. rd. of grass in a day, 
how much can 1 man mow ? 

25. A stationer, by selling paper at a profit of 8 cents 
a quire, made $2.40. How many reams did he sell ? 

Written Work, — 1. In 6 successive days a fruit can- 
ning establishment put up 3 bu. 1 pk., 5 bu. 2 pk. 3 qt., 
4 bu. 3 pk. 5 qt. 1 pt., 5 bu. 1 pk., 6 bu. 3 qt., and 6 bu. 7 qt. 
of strawberries. How many bushels of berries were can- 
ned in the week ? 

"* 2. From a can holding 8 gal. of milk, a milkman sold 
2 qt. to each of 6 customers, 3 pt. to each of 4 others, and 
^ gal. to each of 3 others. How much milk was in the can ? 
3. If you can count 75 every minute, how much time 
would you spend in counting 27,000,000 ? 
^ 4. In one lamp I use 2 qt., and in another 5 pt. of kero- 
sene weekly. How much kerosene do I use in 9 weeks ? 
^ 6. A farmer raised 488 bu. 1 pk. of oats from 14 acres 
of land. What was the yield per acre ? 
.^ ^. At a spice mill 5,000 doz. 4-oz. packages of s'gicea 
are put np weekly. How many poun^ ^^^ ^^^"5^ 
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7. In a bundle of lath are 100 pieces, each 4 ft. long. 
If laid end to end in a row upon the ground, how many 
rods would they reach ? 

V- 8. I own seven city lots which contain 42 sq. rd. 108 sq. 
ft., 40 sq. rd. 194 sq. ft., 38 sq. rd. 256 sq. ft., 36 sq. rd. 58 
sq. ft., 38 sq. rd. 110 sq. ft., 31 sq. rd. 216 sq. ft., and 29 sq. 
rd. 88 sq. ft. How much land is there in the seven lots ? 

9. May 10, C hired a house at $420 per annum, and 
occupied it imtil Dec. 10. How much rent did he pay ? 

^ 10, If 12 men can chop 132 cords of wood in 4 days, 
how many cords can 1 man chop in 1 day ? 

11. One day 5 T. 1,875 lb. of mackerel were taken by a 
fishingHBmack. How many barrels of fish were caught ? 

1'2, If a grocer uses 100 reams 2 quires of wrapping 
paper in the 308 business days of a year, how much paper 
does he use daily on an average ? 

13. If 1 bu. of apples will make 3 gal. 1 qt. of cider, how 
many bushels will be required to make 926 gal. 1 qt. ? 

ll^„ In grading 250 rods of a street, 5 cu. yd. 3 cu. ft. of 
gravel were used to the rod. How much gravel was used ? 

IB, William lives 93 rods from the school -house. He 
attends school regularly for a term of 14 weeks of 5 days 
each, and goes home to dinner every day. How many 
miles does he travel ? 

^ 16. A farm of 184 A. 46.25 sq. rd. was divided equally 
among 5 heirs. How much land did each heir receive ? 

17. If a horse eats 1 pk. 6 qt. of oats a day, how many 
days will 5 bu. 1 pk. last him ? 

18. A train of 63 coal-cars was loaded at a coal-mine in 
Pennsylvania, 3 T. 550 lb. of coal being put upon each 
car. How much coal did the train caiT^ ? 



i 



CHAPTER VI 

MEASUREMENTS. 



SECTION I. 

RECTANGLES, TRIANGLES, AND TRAPEZOIDS. 

338. Dimensions are length, width, and thickness. 

a. A line has one dimension, — ^length. 

6. A surface has two dimensions, — length and width. 

c. A body has three dimensions, — length, width, and thick- 
ness. 

339. Extension is that which has one or more of 
the three dimensions — ^length, breadth, thickness. 

340* An angle is the opening be- 
tween two lines, at the point at which 
they meet. ^— 

The opening at the point c, between the lines 
a c and b c. Figure 1, is an angle. 

a. A right angle is one of the four equal 
angles formed by the crossing of two lines. 

The four equal angles about the point O, 
formed by the crossing of two lines, Fig- 
ure 2, are right angles. 

h. An acute angle is less than a right angle. 

c. An obtuse angle is greater than a right angle. 

In Figure 1, e is an acute angle, and df is an obtuse angle. 

341 • Two lines are perpendicvlar to ea^^h 
other, when they form a right angle at the point of 
meeting. 




e d 
Figure 1. 



Figure & 
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Figures. 



343. A parallelogram is a figure whose four sides 
are straight lines, and whose opposite sides 
are parallel and equaL 

343. A rectangle is a parallelogram 
whose angles are right angles. 

344. A square is a rectangle that has 
four equal sides. 

a. The aUUiide of a parallelogram is the per- 
pendicular distance between its opposite sides. 

6. The diagonal of a parallelogram is a straight 
line joining opposite angles. 

c. The perimeter of a parallelogram is the 
total length of its sides. 

1. Figures 3, 4, 5 are parallelograms, and the 

lines m n are diagonals. 

2. Figures 3 and 4 are rectangles ; figure 4 is 

a square. 

Case I. To find the area of a rectangle. 




Xlgnreli 




Figure 6. 



Or<il Work. — 345. 1, Draw a rectangle 8 inches 
long and 5 inches wide. - 

^. Divide this figure into squares, by drawing lines 1 
inch apart from side to side, and also from end to end. 

5. What are the dimensions ) r v r xi, n o 
f -rrri . . .1 f of each of the small squares? 

4, What IS the name ) 

6. Counting from side to side, how many rows of small 
squares are there in the figure ? 

6, How many square inches are there in 1 row ? 



7. In 2 rows? 

8, In 3 rows ? 



9. In 4 rows? 
10, In 5 rows ? 



11, In 6 rows! 

12, In 7 rows ? 



JS. How many square inchea axe \Xiet^ m ^k*^ ^'^re? 



^ 
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TT^ \ IJf* Are 8 tiroes 6 squares ? 

How many squares { Z . ^ ^. « * « 
•^ ^ (15, Are 6 times 8 squares? 

16. Draw a square foot, and divide it into square inches. 

17. Draw a square yard, and divide it into square feet. 

18. What are the dimensions, in inches, of a square foot ? 

19. A square foot is how many square inches ? 

W. What are the dimensions, in inches, of a square yard ? 

Aj . \ 21. How many square feet ? 
square vara is •( «^ -rr . i « 

^ '' {22, How many square inches ? 

The number of units in the area of a rectangle equals the 
^product of the numbers expressing its two dimensions. 

Written Work. — 346. Ex. What is the area of a 

field 36 rd. long and 32 rd. wide ? 

^ c. Process. 

Explanation.— Since 

the field is 36 rods 32 X 36 sq. rd. = /, 162 sq. rd. 

long and 32 rods 

wide, its area consists of 32 strips of land of 36 square rods 

each. I therefore multiply 36 square rods by 32, and obtain 

1,152 square rods, the required area. 

a. Numbers expressing width and length are frequently written 
with the word "by," or the sign of multiplication, between them. 

b. 7 by 9 inches, or 7 x 9 inches, means 7 inches wide and 9 inches 
long. 

347. Dimensions are always expressed in one or more 
of the denominations of linear measure. 



«• When the 
dimensions " 
are given 



1. In inches, 

2. In feet, 

3. In yards, 

4. In rods, 

5. In miles. 



the area is ^ 



in square inches, 
in square feet, 
in square yards, 
in square rods. 
, in square miles. 



b. In computations in measurements, the dimensions given 
must be of the same denomination ; i. «., they must have 
the same nnit. 
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Pboblems. 
What is the area of a figure 



e. 137 by 28.5 rd.! 

7. 46.3 by 32 yd.? 

8. 66x18 in.? 

9. 321x94 ft.? 
10. 87.6X16.31 mi.? 



i. 27 rods long and 12 rods wide? 
i^. 216 yards long and 140 yards wide? 
S. 67.26 feet long and 38 feet wide? 
^31.7 inches long and 9.66 inches wide? 
5. 16 feet 3 inches long and 8f inches wide ? 

11, What is the difference in the areas of two rectan- 
gles, one 15 rd. long and 18^ ft. wide, and the other 71 
yd. long and 3 rd. wide ? 

19. A tinsmith covered a roof with 1,152 sheets of tin, 
each sheet covering 40 by 20 inches. How many square 
feet of roof were there ? 

13. How many acres are there in 100 mi. of a 4-rd. road ? 

Case II. To find either dimension of a rectangle. 

SM:8. Ex. The area of the floor of a room is 864 sq. ft., 
and its width is 24 ft. What is its length ? 

Process. 

86 i sq.ft. = 864' ft. ^o^ff <^f^ 1ft* wide; and 

864^.-^21^ = 36 ft. 

Explanation. — The area of a surface 864 feet long and 1 foot 
-wide, is 864 square feet; and the length of a floor that has the 
same area and is 24 feet wide, is 1 twenty-fourth of 864 feet. 

I therefore divide 864 feet by 24, and obtain 86 feet, the required 
length of the floor. 

The number of units in either dimension of a rectangle equals 
the quotient of the number expressing the area divided by the num- 
ber expressing the other dimension. 

Note.— -Read the problems on the next page as follows : 
Problem 1. Read as printed. Problem 2. Read 72 rcuds in place of 44 rods. 
Problem 8. Read 2,175 square rods in place of 1,584 square rods. 
Problem 4. Read the numbers which stand at the right of the brace, 
in their order, in places of the numbers in problem 1. 
Mead problems &-8f 0-12, 1^-16 In «i &Vm^t xosxiti^t. 
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Pboblems. 
What is the other dimension of a figure 

1" ^ 44 rods long, and containing ) ^^ 2 rd. 2 175 rd. 

1,684 square rods? ) ' ' 

6-8, 16 feet wide, and containing ) oi s f* o 436 jl. ft 

17,880 square feet? ) ' 

9-12, 90.6 rods wide, and containing) -iKg-iK j S20A. 

172.4 acres? ) ' 

13-16. 330 feet long, and containing ) m ^^ g 806 sq. ft. 

31 If square yards? ^ J y ^ 

17. The area of a blackboard 3f ft. wide is 37| sq. ft. 
What is its length ? 

18. A board 8 inches wide contains 8^ square feet. 
What is its length? 

19. 18f square yards of oil-cloth cover the floor of a 
room 10 J feet wide. How many feet long is the room ? 

20. A contractor received $247.50 for flagging a court- 
yard 30 feet long, at $2.75 per sq^iare yard. What was 
the width of the yard ? 

349. A triangle is a figure boimded by 
three straight lines, and having three angles. 

a. A right-angled triangle has one right 
angle. (See Fig. 6.) 

6« An obtuse-angled triangle has one ob- 
tuse angle. (See Fig. 7.) 

c. An acute-angled triangle has three acute 
angles. (See Fig. 8.) 

d» The base of a triangle is the side on which 
it is supposed to stand. 

6. The vertex is the point opposite to the base. 

/• The altitude is the perpendicular height of 
the vertex above the base. 

The base of each of the triangles, Figures 6, 7, 8, 
is the side a b ; the vertex of each is the pomt c \ ^Ti<^>[!Ci%. ^^i^^^;xA^ 
of e&ch is the peipendicular height of tJie vex\«x. «tocs^^ \)afe\>»»fo. 




Figure 6. 




Figure 8. 
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= 296 sq.in. 



Case III. To find the area, the base, or the altitude 
of a triangle. 

350. Ex. 1. The altitude of a triangle is 
37 inches, and the base is 16 inches. What 
is the area ? 

The diagonal m n in Figure 9 divides the paral- ^ 
lelogram into two equal triangles. Hence, Figure 9. 

27ie number of units in the Process. 

area of a triangle equals one 16 x S7 sq. in. 
Imlf the ^product of the num- 2 

hers expressing its base and altitude. 

Ex. 2. The area of a triangle is 2 sq. yd. 3 sq. ft. 92 sq. 

in., and its altitude is 1 yd. 2 in. What is the length of 

its base ? .^ 

Process. 

2 sq. yd. S sq.ft. 92 sq. in. =z3,116 sq. in. ; 

and 1 yd. 2 in. z=38 in. 

3^1 16 sq. in. =3,1 16 in. long and 1 in. wide ; 

3,116in.-^38 = 82in.; SLnd82in.x2 = 164.in. = 13ft.8in. 

Problems. 

Given ; 
Area, toflnd 

6. 178 sq. in. ; base, 24 in. ; altitude. 

7. 2,861isq.in.; base, 8 ft. 1 in.; altitude. 

8. 298f sq. yd.; base, 128 ft.; altitude. 

9. 12 sq. yd. ; altitude, 9 ft. ; base, 
ia 1 2 A. 66 sq. rd. ; altitude, 70^ rd. ; base. 

Case IV. To find the area of a parallelogram. 

951. Ex. The base of a parallelogram is ^ 
123 feet, and its altitude is 96 feet. What 
is its area ? 

The area of the parallelogram abed equals the 
area of the rectangle e f c d. Hence, 



find the area of a triangle, 
the base being and the altitude 

1. 42 in., 64 in. 

2. 96 ft, 96 ft 

3. 18 ft 6 in., 24 ft 3 in. 

4. 69 ft 8 in., 13i yd. 

5. 141 rd., 66 rd. 



Fignre 10. 



PBocBflft 96xnSiq^.fi.-lt',SQ8aq,fi. 
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The number of units in the area of a parallelogram equals the 
product of the numbers expressing its length and the perpendicur 
lar distance between its sides, 

Pkoblems. 
Find the areas of the following parallelograms : 





Base. 


Altitude. 




Base. 


Altitnde. 


i. 


18 inches; 


] 5 inghes. 


4. 


17 ft. 10 in.; 


8 ft. 4 in. 


^. 


23 feet; 


25 feet. 


5. 


6 yd. 2 ft. ; 


7 ft. 3 in. 


s. 


231 yards; 


155 yards. 


6. 


32| ft. ; 


16.75 ft 





Case Y. To find the area of a trapezoid. 

353* A trapezoid is a figure that has four sides, two 
of which are parallel. 

The iUtitude of a trapezoid is the perpendicular distance 

between its parallel sides. 
In Figure 11 a 5 c df is a trapezoid, and 6 ^ or/ ^ is its altitude. 

Ex. 1. The two parallel sides of a ^_^ *Ji 

trapezoid are 24 and 18 inches, and the 

altitude is 15 inches. What is the area ? 

The area of the trapezoid ahcd equals the 
area of the rectangle efg A. Hence, " Figure ii. 

Process. 

ll^!h:t^A^=^2{n.; cmd 15x2l8q.in.=315 sq.in. 

The number of units in the area of a trapezoid equals the prod- 
uct of the two numbers that express one half the sum of the two 
parallel sides and the perpendicular distance between them, 

Ex. 2. The area of a trapezoid is 7 sq. ft. 99 sq. in., and 
the parallel sides are 32 and 50 inches long. How far 
apart are they ? 

Process. 

7 sq, ft, 99 sq. in = 1^10 7 sq, in, ; 
i^j!h±l^=^lin.; and 1,107 in. ^41--^'Xm. 

K 
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Pboblems. 
Find the areas of the following trapezoids : 

Parallel sides. Distance apart 
1, 10 in., and 27 in. ; 13 in. 



Parallel ends. Distance betweeiw 
^. I" ft., and 6 rd. ; 40 rd. 



2, 40 yd., and 22 yd. ; 25 yd. , J. 13 ft., and 17 ft. ; 9jyd. 
S. 63 mi., and 1.36 mi.; 300 rd. \ 6. 10 ft., and 2^ ft. ; 14 ft. 8 in. 

253« Rules fob Measueementsp of Rectangles, Tri- 
angles, AND TbAPEZOIDS. 

I. To find the area of a rectangle :— 
Multiply the length iy the width. 

II. To find either dimension of a rectangle :— 
Di/vide the wrea hy the given dimension. 

III. To find the area of a triangle :— 

Multiply the hose hy the altitude^ cmd divide the prod- 
uct by 2. 

IV. To find the area of a parallelogram :— 
Multiply the base hy the perpendicular distance be- 
tween the sides. 

V. To find the area of a trapezoid :— 

Multiply one half the sum of the parallel sides hy the 
perpendicular dista/nce between them. 

Problems. 

1. In a farm 225 rods long and 145 rods wide are how 
many acres ? 

2. How many yards of carpeting f yd. wide will carpet 
a parlor 26 ft. long and 21 J ft. wide ? 

3. The area of the floor of a school room &|- yd. wide is 
83^ sq. yd. What are its dimensions, in feet and inches ? 

^. The parallel sides of a trapezoid are 44 and 32 yards, 
and the distance between them is 20 feet. What is the 
Area, in square yards ? 
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B. A building lot has a froi^tage of 121 ft., and its area 
is 4,719 sq. yd. What is its other dimension ? 

6. The base of a triangle is 10 ft. 10 in., and its alti- 
tude is 9 ft. 2 in. "What is its area ? 

7. Find the base of a triangle whose altitude is 50 feet 
and area 115 square yards. 

8. S bought 33^ acres of land for $225 per acre, and 
laid it out into lots 5 by 8 rods, which he sold at $100 
each. How much did he gain by the transaction ? 

P. The area of a meadow in the form of a trapezoid is 
3 A. 68.8 sq. rd., and its parallel sides are 21 and 38J rd. 
What is its altitude ? 

10. How many feet of boards are there in the four sides 
of a bam 30 by 40 feet, 16 feet high to the eaves, and 24J 
feet high to the gable peaks ? ^ 



SECTION 11. 

THE CIRCLE. 

3S4. A etVcfe is a surface bounded by a curved line, 
every part of which is equally distant from a point within, 
called the centre. 

a. The circumference of a circle is the line that boands it. 
h. An arc of a circle is any part of its circumference. 

c. The diameter of a circle is the distance across it through 

its centre. 

d. The radius of a circle is a straight line 

that joins its centre and circumference. 

The radius of a circle is equal to one half of its 

diameter. 
Figure 12 is a circle ; a, 5, c, d is its circumference ; 

a, b, e and d c are arcs ; o is its centre *, a c \s \\a 

diameter; and ao,do,co,oxdoS&2, laOkiaB, 
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Case I. To find the circumference or the diameter 
of a circle. 

SStS. The circumference of a circle is about 3^ times 
its diameter. Hence, 

For ordinary purposes, — Estimate the circumference of 
a circle at 3{ times the diameter. 

Where greater accuracy is required — ^as in circles more than 100 

feet in diameter: — Estimate the 'circumference at S^-^ times the 

diameter, t>_ 

• Process. 

Ex. 1. The diame- 5 ft, g in. =z63 in. 

terof a carriage wheel 5^ x 63 in. = 198 in. = 16 ft. 6 in. 

is 5 ft. 3 in. What is 

its circumference? ,, ^ ^^""^..^ . 

29 ft. 8 in. = 356 in. 

Ex. 2. The cir- s56 tn.- 5f = 113/^^ in.= 9 ft. 5-^ in. 
cumf erence of the 
top of a cistern is 29 ft. 8 in. What is the diameter ? 

Problems. 
Find the circumference 



1. Of a circle 8 ft. in diameter. 

2. Of a log 32 in. through. 



Find the 
diameter 



3. Of a tank 17 ft. in diameter. 
^ Of a globe 13 in. in diameter. 

5. Of a circle 369 inches in circumference. 

6. Of a wheel 16 feet 6 inches in circumference. 

7. Of a mound 634.6 vards in circumference. 
^8. Of a clock dial 16^ inches in circumference. 

Case II. To find the area of a circle. 

356. Any circle may be sup- 
posed to be divided into equal tri- 
angles, the bases forming the cir- 
cumference of the circle, and the 
altitudes being the radius of the y.,. 

Circle. Hence, 

The number of units in the area of a circle equals the product 
of t^ numbers expressing the radiui and oneh-alj IKe dTtumfereucc, 
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Ex. What is the area of a circle 20 feet in diameter ? 

Full Solxjtion. 
3^X20 ft. = 62f ft, circumference, 

i of 62^ ft. = 3 1^ ft.yj^ of drcumference. 
i of 20 ft. = 10 ft., radius. 

10 X 31f sq.ft. =3 Hf sq.ft., area. 

Problems. 

1. What is the area of a circle 113 feet in diameter % 

2. Of a barrel head 16 inches in diameter ? 

3. Of a disc of 15 inches radius ? 

^ Of a lake 721 rods in circumference ? 

5. Of a race-course 1 mile in circumference ? 

6. Of a circle 1,000 yards in circumference f 

357. Eules for Measurements of Circles. 

I. To find the circumference :— 
Mvltvply the diameter hy 5f . 

II. To find the diameter :— 
Divide the circumference hy 5f . 

III. To find the area :— 

Multiply one half of the circumference hy tJie radius. 

Problems. 

1. What is the difference between the perimeter of a 
square 19^ miles on each side, and the circumference of 
the largest circle that can be inscribed in it ? 

2. The perimeter of a square and the circumference of a 
circle are each 100 feet. Find the difference in their ai'eas. 

Find the area 

3. Of the bottom of a EK. water tank 18 ft. in diameter. 
i. Of a circular pond 93 rods in circumference. 

6. 0£ a barrel bead 16 inches in d\asiife\«t. 



SECTION III. 



RECTANGULAR SOLIDS. 

358. A rectangvlar solid is a body 
bounded by six rectangles. 

359. A cube is a rectangular solid whose 
sides are equal squares. 

The solid contents of a body, and the ca- 
pacity of a portion of space are also called 
cubic contents and volume. 



Case I. To find the cubic contents 
of a rectangular solid. 

If you place 5 rows of 8 cubic blocks each, 
side by side, how many blocks do you use 



I i 1 1 i ko 

f 



Figure 14. 




Figare Vk 



1, For 2 of the rows ? 

2. For 3 of the rows? 



3. For 4 of the rows ? 

4, For the 5 rows, or the layer ? 

If you place 3 layers in a pile, how many blocks do you use 

6. For 2 of the layers ? | 6, For the 3 layers ? 
How many cubic inches are there in a block of wood 

7. 8 inches long, 5 inches wide, and 1 inch thick ? 

8. 8 inches long, 5 inches wide, and 2 inches thick ? 
9^ 8 inches long, 5 inches wide, and 3 inches thick ? 

10. What are the dimensions, in inches, of a cubic foot ? 

What are the dimensions of a cubic yard, 

11. Expressed in feet ? | 12, Expressed in inches ? 

How many cubic inches are there in a body that is 12 
inches long, 12 inches wide, and 



13. 1 inch thick ? 
J^ 3 Inches thick i 



15. 6 inches thick ? 

16. 8 inches t\i\ck1 



17. 10 inches thick? 
\ 18. 12 inches thick ? 



I 
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360. Ex. Find the cubic contents of a block of wood 

18 inches long, 13 inches wide, and 9 inches thick. 

Since the block is 18 
inches long and 13 Process. 

inches wide, the 9 X 13 X 18 cu. in. = S,106 cu. in. 
contents of a por- 
tion 1 inch thick are 13 times 18 cubic inches ; and the contents 
of the entire block are 9 times 13 times 18 cubic inches. Hence, 

The number of units in the cubic contents of a rectangular solid 
equals the ^product of the numbers expressing its three dimensions. 



When the 
dimensions " 
are given 



cubic inches, 
cubic feet, 
cubic yards, 
cubic rods, 
cubic miles. 



1. In inches," 

2. In feet, the 

3. In yards, *■ volume 

4. In rods, is 

5. In miles, . 
NotB.— For manner of reading the following problems, see note, page 214^ 

Problems. 
What are the cubic contents of a body 

1- 5. 14 feet long, 11 feet wide, and ) j 37 feet. 8.2 feet. 13 

7.5 feet deep? ) ( feet. 

6-10, 27 inches long, 16 inches wide, ) j 6.21 inches. 4.25 inch- 

and 12 inches high? ) ( es. 2.9 inches. 

11-16. 576 ft. by 125 ft. by 87 ft. ? 72 yd. 61 yd. 46 yd. 

Case II. To find any one dimension of a rectangru- 
lar solid. 

261. Ex. The capacity of a bin 16 feet wide and 7i 
feet deep is 2,280 cubic feet. What is its length ? 

The capacity of Process. 

fhe^STf oot 7ixl6cu.ft^l20cu. ft. 

long is 74 times 2,280 cu.fL = 2,280 ft. by 1ft. by 1ft. 

18 cubic feet. 2,280 ft.^ 120 — 19 ft. 

2,280 cubic feet 

is the capacity of a bin 2,280 feet long, 1 foot wide, and 1 foot 

deep ; and ^ of 2,280 feet is the length of & Ua IQ teet ^\da 

^md 7} feet deep. Hence, 
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The number of units in any one of the three dimensions of a 
rectangular solid^ equals the quotient obtained by dividing the 
number expressing the cubic contents by the product of the num- 
bers expressing the other two dimensions. 

Problems. 

What is the third dimension of a body 

i- 5, 4 in. wide and 6 in. higli, and ) j 6.6 in. wide. 7Jin. high, 
containing 1,280 ca. in.? ) ( 1 cu. ft. 

6-10. 12 ft. high and 4 ft. thick, and ) j 8 fthigh. 6.376 ft. thick, 
containing 6,000 cu. ft.? J ( 200 cu. yd. 

II-IS, 4 yd. deep and 12.3 yd. wide, ) j 3J in. deep. 3^ ft. wide, 
and containing 196.8 cu. f t. ? ) ( 3 J cu. yd. 

16. 66 ft. long and 8 ft. high, and containing 12.26 cd.? 

363. EuLEs FOB Measurements of Eectangitlar Solids. 

I. To find the cubic contents :— 

Multiply the lengthy widths cmd thickness together. 

II. To find one dimension :— 

Dimde the cubic contents by the product of the two 
ffi/ven dimensio7is. 

Problems. 

1. How many loads of eartli must be removed, in dig- 
ging a cellar 21 ft. long, 18 ft. wide, and 6 ft. deep ? 

^. How many cords of wood are there in a pile 45 ft. 
long, 4 ft. wide, and 7 ft. high ? 

3. How many half -inch cubes can be put into a box, the 
inside measurements of which are 12 by 6 by 3 inches ? 

i. If 100,000 bricks, each 2 by 4 by 8 inches, are piled 
together, how many cubic yards are there in the pile 'i 

5. A mow of hay 25.5 ft. wide, and 12 ft. 5 in. high 
contains 422^ cu. yd. How many feet long is it ? 



SECTION IV. 

MEASUREMENTS APPLIED TO BUSINESS AFFAIRS. 

363. Yolume is measured by the units given in the 
foUowing 

Table of Standard Units for MeasureB of Volume. 

1 cubic foot is 1,728 en. in. 

1 enbic yard *' 27 ca. ft. 

1 bushel — even or stricken measore ** 2,150.42 en. in. 
1 bushel— heaped measure *' 2,688 '' '* 

1 gaUon— liquid measure '^ 231 ^^ ** 

I gaUon— dry measure (i peck) *^ 268.8 ** ** 

364. In business transactions, quantities and values 
are associated with certain units suited to the various 
departments of business. 

In estimating materials and labor, mechanics, artizans, 
engineers, and laborers use the following units : 

I. For measures of surflEice. 

1. The square footj — for stone - cutting, flagging, 
lumber, sawed timber, and masonry. 

In estimating quantity and cost of moiUhed lurriber, .25 is added 
to the surface measure. 

2. The square yard, — ^f or painting, plastering, ceil- 
ing, paving, bricklaying, and masonry. 

3. The square, of 100 square feet, — ^for flooring, roof- 
ing, and bricklaying. 

a» Shingles are estimated to average 4 inches wide across the butt. 
9 shingles laid 4 inches to the weather cover 1 square foot. 

b» 1,000 shingles laid 4 inches to the weather, without waste, 
cover 111 square feet. Allowing for waste and imperfections, 
1,000 shingles are estimated to cover a square. 

C0 In estimating by the square yard and by the square^ the wall 
iflr supposed to be 12 inches or 1^ bm^a \\iiOs« 

K2 
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4. The hunch of lath, — 100 pieces, each 4 feet long. 

A bunch of lath covers 5 square yards of surface. 

II. For measures of volume. 

1. The cubic foot, — for bricklaying, masonry, and 
hewn timber. 

2. The cubic yard, — for masonry, excavations, and 
embankments. 

a* On public works a cubic yard of earth is a standard load* 

b» In computing the cubic contents of walls, of foundations, and 
of buildings, the length of each wall is measured on the outside. 
The wall at each comer is thus measured twice. 

3. The barrel, of 31^ gallons ; and 

4. The hogsheads, of 63 gallons, — ^f or the capacity of 
cisterns and reservoirs. 

a» The barrels and hogsheads used for commercial purposes are 
not fixed measures, — a barrel containing from 30 to 40 gallons, 
and a hogshead from 60 to 125 gallons. 

bt In the kerosene trade 42 gallons are a barrel. 

5. The perch of stone, — 16^ cubic feet. 

There is no standard perch of masonry. Architects and build- 
ers in different sections of the country estimate the perch vari- 
ously, the range being from 22 to 27 cubic feet. The perch of 
24} cubic feet — 16 J feet long, IJ feet thick, and 1 foot high— is 
more extensively adopted than any other. 

6. The brick. 

Bricks are made of different sizes, as follows : 

Common brick, 8x4x2 in. 
Maine ** 7ixa|x2|" 

KorthRiver** 8x3ix2i" 

a. 27 common bricks piled solid, or 22^^ laid in mortar, are esti- 
mated as a cubic foot. 

& Bricklaying is also estimated by t?i6 thmimvd^ by actual count, 
or by measure in the wall. 



Philadelphia and ) qiw^hv^oh- 

Baltimore brick, r^'^^J^^*"^ 
Milwaukee " 8Jx4Jx2f " 
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30S. Allowances ob Dedfctions. 

In painting, plastering, ceiling, bricklaying, and mason- 
ry, the following deductions are made : 

1. Materials, — ^for openings in walls (doors and win- 
dows). 

2. liabor, — ^for \ the openings, and \ the comers (by 
special contract only). 

a. Materials are commonly estimated by solid measures; and the 
work, by either solid or surface measures. 

h. In the lumbeb trade a square foot is called a hoard foot; 
and a cubic foot is called a Umber foot. 

Cm Lumber 1 inch thick or less is sold by surface measure ; if more 
than 1 inch thick, it is computed at this thickness. 

d • The average width of a tapering board is one half the sum of 
the widths of the two ends ; or, it is the width of the board at 
one half the distance between the ends. 

6. In writing dimensions, the accent mark (') is often used instead 
of the abbreviation in. Thus, 6 in. = 6'. 

/• Per C or @ means per hundred; and per M or @ M means 
per thousand. 

Fboblems. 

1, 568.5 gallons liquid measure are how many cubic 
inches less than the same number of gallons dry measure ? 

^. If 8 gallons of water are in a tub that will hold 1 bush- 
el of wheat, how much more water wiU the tub hold ? 

3. A tank that will hold 15,000 gallons of oil will hold 
how many bushels of potatoes ? 

i. A roofer used 840 sheets of 16' by 24' tin in roofing 
a house. What was the area of the roof ? How many 
squares of roofing were covered ? 

5. The floor of a public hall 44 x 75 feet contains how 
many squares of flooring ? How many feet of flooring 1 J 
incbee thick wiU be required fox ^ii"^ ^0Qt\ 
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6. How many elates will be required for 11.52 squares 
of roofing, allowing 3 slates to cover a square foot ? 

7. How many bunches, of 500 shingles each, will cover 
a roof, each side of which is 67.5 ft. long and 25 ft. wide? 

8. How much will it cost to lath and plaster a room 
36 ft. by 24 ft. by 12 ft, at $ .30 per square yard ? 

9. A plasterer lathed a room 14 ft. by 20 ft., and 11 ft. 
6 in. high. How many bunches of lath did he use ? 

10. How many square yards are there in the four walls 
and ceiling of a church 70 ft. long, 30 ft. wide, and 20 ft. 
high? 

11. What will be the expense of ceiling the sales room 
of a store 24 ft. by 87 ft. 6 in., at $1.00 per square yard ? 

12. The grade of a portion of street 126 ft. long and 
60 ft. wide, is to be raised 1 ft. 8 in. How many cubic 
yards of earth will be required? 

13. At $ .81i a sq. yd., how much will it cost to pave 
a street J mi. long and 49^ ft. wide ? 

14- A box of glass contains 50 sq. ft. How many panes 
are there in a box of 9 x 16 glass ? 

15. How many boxes of 12 x 20 glass will be required to 
glaze 32 windows, each requiring 3 ft. by 6 ft. 8 in. of glass? 

16. A stone-cutter dressed the tops, front side, and two 
ends of three stone steps 8 x 11 in. and 4 ft. 8 in. long ; 
and of a broad step of the same length and height and 2 
ft. 9 in. wide. How much did he receive for the work, at 
$ .21 per sq. ft. ? 

17. A school-house 24 x 32 feet on the ground, the side 
walls 16 feet high, and the gable peaks 9 feet higher than 
the side walls, was painted three coats, at#31i cents per 
square yard. Allowing for one half of 8 windows each 
3 X 6J feet, what was the cost of the job ? 
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18, How many cubic yards of earth must be removed, 
in digging a cellar 52 ft. x 28 ft. x 8 f t. ? 

19. How many wagon loads of earth will be removed, 
in digging a ditch 2,000 ft. long, 4 ft. wide, and 18 in. 
deep? 

W. A breakwater at the entrance to a harbor is 1,400 ft. 
long, 13 ft. wide, and 20 ft. high. How many cubic yards 
of masonry does it contain ? 

SI, In digging a cellar 45 ft. long and 6 ft. deep, 270 
loads of earth were removed. How wide was the cellar ? 

22. How many hogsheads of water wiU fill a cistern 10 
ft. 6 in. long, 8 ft. 3 in. wide, and 7 ft. deep ? 

23. A rectangular cistern 12 ft. long, 10 ft. wide, and 
9 ft. deep will hold how many barrels of water ? 

2^. How much lumber is there in 5 boards, each 14 ft. 
long, 15' wide at one end, and 8' wide at the other ? 

25. How many common bricks will make a pile 12 feet 
long, 9 feet wide, and 5 feet high ? 

26. The sills of a 30 by 40-foot barn are 9' by 13'. How 
many feet of timber do they contain ? 

27. A pile of rough stone 47 feet x 14 feet x 5.5 feet 
contains how many perches ? How many cords ? 

28. Find the cost of calcimining the walls and ceiling of 
a room 18 by 15 by lOJ feet, at lt>^ cents per square yard. 

29. In a stick of timber 12' by 18' and 30 ft. long, are 
how many feet of timber ? How many feet of lumber ? 

30. How many common bricks, laid flatwise, wiU be re- 
' quired for a sidewalk 100 ft. 4 in. long and 4 ft. wide ? 

31. At $9.50 per M for materials and labor, and allow- 
ing .025 for openings, how much must I pay for the brick- 
work in the walls of a square-roofed house 48 ft. long^ 
25 it wide, and 18 ft. high, the waWa \i^\iv% Yi^ ^^R^\ 
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32, How many cubic yards of earth must be removed, 
to grade down 1^ A. of ground 1 ft. 4 in. ? 

33, At $ .10^ per sq. ft., what will it cost to flag a walk 
2 ft. wide surrounding a grass plat 20 ft. square ? 

3ji„ How many perches of stone are required for ston- 
ing a well 30 feet deep, the diameter of the excavation 
being 6 ft., and of the well hole 3 ft.? 

35, In a stock of 12 boai'ds 16 ft. long and 10 in. wide, 
are how many feet of lumber ? 

36, A 4-inch plank 18 ft. long and 16' wide contains 
how many feet of lumber ? 

37, A stick of ship timber 25 ft. long, 1 ft. 2' wide, and 
10' thick contains how many timber feet ? 

38, A stick of timber 48 ft. long and 10 in. square con- 
tains how many board feet ? 

39, In 18 pieces of studding, each 15 ft. long and 2' by 
4', are how many feet of lumber ? 

J^O, A man used 7 cd. of stone in building a wall 4 ft. 
high and 2 ft. thick. What was the length of the wall ? 

1^,1, At $15 per M, how much must I pay for 2^inch 
plank for a 4-foot walk on the street sides of a corner lot 
4 rd. by 7 rd. 12 ft. 6', the walk to be placed 2 ft. 9' from 
the fence ? 

III. Units for farm products. 

1. A bushel of grain, seed, fruit, vegetables, and root 
crops. 

A cubic foot is .8 of a bushel even measure; it is also a small frac- 
tion more than .64 of a bushel heaped measure, Hence,- 

To find the capacity, in bushels, of any granary, bin, 

box, cask, or other portion of space. 

I. Even measure, — Multiply the contents in cubic feet hy ,8. 

IL Heaped measure, — Multiply tKe couteuta in cubic feet 

by .6^. 
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a» The even btusTiel is the unit of measure for wheat and other 
kinds of grain ; and for seeds and small fruits, — such as clover 
seed, berries, plums, cherries, etc. 

5. The "heaped hmhd is the unit of measure for coal, lime, and 
com in the ear ; and for large fruits, root crops, and garden veg- 
etables, — such as apples, peaches, potatoes, turnips, tomatoes, 
snap beans, green peas, et<;. 

2. A ton of hay. 

Farmers estimate the volume of hay that will weigh a 
ton, by the following units : 

550 ca. ft. of clover or meadow bay loose, or in loads, or on 
scafEolds. 

450 cu. ft. of meadow bay in bays, or mows. 

270 cu. ft, or 10 cu. yd., well settled in large mows or stacks. 

Problems. 
There are how many bushels 

4^. Of wheat, in a freight-car 33 ft. long and 8 ft. wide, 
the wheat being g ft. 4J' deep in the car ? 

^3. Of potatoes, in a bin 5 ft. by 16 ft. and 20 ft. deep ? 

U' Of coal, in a wagon box 10 ft. 6' x 3 ft. 4' x 1 ft. 3', 
the box being even full ? 

45. Of com in the ear, in a crib 100 ft. long, 12 ft. high, 
7 ft. wide at the bottom, and 10 ft. wide at the top ? 

J^. In three bins — {a) of wheat, 6 ft. by 8 ft. by 4J ft. ; 
(J) of oats, 6 ft. by 9 J ft. by 4J ft. ; and (c) of shelled corn, 

6 ft. by 6 ft. by 4^ ft-? 
How many tons are there 

Ii7. Of old hay, in a mow 40 ft. x 25 ft. x 18 ft. ? 
Ji8. In a load of hay 1 5 ft. by 8 ft. 4' by 7 ft. W ? 
Jfi. Of clover hay, on a scaffold over a bam floor, 30 ft, 
long, 12 ft. wide, and 9 ft. high to the peak of the roof \ 

NoTS.^For aullinea of meaaurmenXii tot t«^«w^ %^ ^C^^*^^* 



SECTION V. 

GENERAL REVIEW PROBLEMS IN MEASUREMENTS. 

i- 4« A field 72 rods long and 21 rods wide ) 43f rd. long. 

contains how many square rods? ) 37.7 rd. wide. 

6- 8. A carpet 7^ yards long and 4f yards ) 6f yd. long. 

wide contains how many square yards? f 6.626 yd. wide. 
O-l^. A ceiling 87.3 feet X 21.55 feet contains ) 34^^ ft by 

how many square yards? f 25.5 ft. 

What are the cubic contents of a body 

13-17. 5 yd. long, 5 ft. wide, and 6' high ? ) 8|- yd. ; 8|- ft. ; 8J'. 

18-22. 12 ft. 8' by 6 ft. 6' by 4 ft. 2'? ) 7^^ ft. ; 4|- ft. ; 3^^ ft. 

S3. A girl covered a box, 4' by 7' by 9 J', with gilt paper. 
How many square inches of paper did she use ? 

24,. The base of the Great Pyramid of Cheops is 763 ft. 
square. How many acres does it cover ? 

£5. What is the difference between a figure that contains 
|- of a square foot, and one that is J of a^oot square ? 

26. How many persons can be seated in a hall 120 ft. 
long and 64 ft. 6' wide, allowing 5 persons to 2 square 
yards? 

27. How mucb will it cost me to carpet a parlor 15 ft. 
9' by 22 ft. 6', with tapestry carpeting f yd. wide, at $ .95 
a yard, running measure ? 

28. At $1.12^ per sq. yd., how much must I pay for oil- 
cloth for the hall of my house, which is 2f by 8^ yd. ? 

29. The ceiling of a room is 18 feet long, and its area is 
288 sq. ft. What is its width ? 

30. What is the length of a carpet for a flight of stairs 
of 18 steps, eacb 10^ in. wide and 7i in. high ? 

SJ. What must be the width of a board 16 feet long, to 
contain 12 sqimre feet ? 
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3^. What length of a board 8 in. wide will make a box 
cover 2 ft. 8 in. square ? 

33, A certain rectangular tract of land 32 rods wide 
contains 120 acres. What is its length ? 

3^, If 64 yd. of carpeting f yd. wide will carpet a room 
24 ft. long, what is the width of the room ? 

35, A window curtain 3 ft. 3 in. wide contiains 2 sq. yd. 
2 sq. ft. 84 sq. in. What is its length ? 

36, How many pickets 3 in. wide, and placed 3 in. 
apart, will be required for a fence around a lot 16 rd. 
long and 15 rd. wide ? 

37, What is the area of the two gables of a bam 32 ft. 
wide, the ridge being 9 ft. higher than the plates ? 

38, What are the contents of a triangular piece of land, 
the longest side of which is 141 rods, and the perpendic- 
ular distance to the angle opposite 56 rods ? 

39, The area of a triangle is 108 sq. ft., and its altitude 
is 9 ft. What is the length of its base ? 

J^O, At the side of a staircase is a triangular piece of 
waJl 18 ft. long and 13 ft. high. What is its area, in 
square yards ? 

^1, Find the area of a cubical block whose edge meas- 
ures 10 inches. 

4^. A 100 -acre farm is a trapezoid, the two parallel 
sides of which are 64.7 rd. and 135.3 rd. How far apart 
are these two sides ? 

Ji3. A lot of land lying between two parallel streets 3 
rods apart, measures 200 ft. on one street and 160 feet on 
the other. How many sq. rd. does it contain ? 

-f4. I'ind the cost, at $28 per M, of l^inch matched 
flooring for a two-story house 32 by 24 ft.^ making the 
eustomaij allowance for matched \wxxi\>et. 
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45. Find the area of a field 40 rd. long, 15 rd. wide at 
one end, and i rd. wide at the other. 

46. What is the volume of a space 22.5 ft. by 6.4 ft. by 
3.25 ft. ? 

47. Find the cubic contents of a marble slab 6 ft. long, 
2 ft. & wide, and 3i' thick. 

4s. In a school room 32 ft. long, 24 ft. wide, and 12 ft. 
6' high are 60 pupils, each breathing 12^ cu. ft. of air per 
hour. In what time will they breathe as much air as the 
room contains ? 

4^. In digging a mill-race 120 rd. long and 30 ft. wide, 
5,500 cu. yd. of earth were removed. What was the depth 
of the race ? 

60. A pile of 4-foot wood 24 rods long contains 100 
cords. What is its height ? 

61. How many more bushels of barley than of com in 
the ear, can be stored in a bin 12f ft. long, 8 ft. wide, and 
5.5 ft. deep? 

62. How many sheets of roofing tin, each covering 14' 
by 22', will cover 3.5 squares of roof? 

63. At $ .25 per sq. yd. for plastering, and $,50 per roll 
for paper-hanging, what will it cost to plaster and paper a 
room 18 ft. by 16 ft. by 9.5 ft., the paper being ^ yd. wide, 
and 9 yd. in a roll ; and making allowance, in papering, for 
2 windows, each 3 ft. by 6 ft., and 3 doors, each 3 ft. 6' by 
7 ft. 6'? 

64" A sewer 2f mi. long, 5 ft. wide, and 12 ft. deep, cost 
$6,468. What did it cost per cubic yard ? 

65. Find the cost of digging a cellar 27 ft. by 19 ft. by 
7 ft., at $ .18 per cubic yard. 

66. A rock excavation 20 ft. long, 10 ft. wide, and 9 ft 
deep will hold how many barreVa oi ^^\.^t\ 
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I- 

67. What depth of rain-fall upon a roof 30 by 40 feet 
wiU fill an SO-hogshead cistern ? 

68. How many bricks are in the walls of a church 60 ft. 
long, 40 ft. wide, the side walls 28 ft. high, the gable peaks 
46 ft. 6' high, and the walls 1 ft. thick ; allowances being 
made for one half of the openings, which are {a) one 
door-way 7 ft. by 12 ft., (J) two door-ways each 8 ft. 2' by 
8 ft. 6', {c) ten windows each 3 ft. by 8 ft. 6', and {d) ten 
windows each 3 ft. by 7 ft. 6'? 

69. Allowing 22^ bricks to make a cubic foot of brick 
wall, what part of the wall consists of mortar ? 

60. At 33^^ per sq. yd. for labor, and $7.50 per M for 
brick, what wiU a contractor receive for a brick pave- 
ment in a court 3 rd. long and 40 ft. wide, the brick being 
laid flatwise ? 

61. At $ .93f per perch for the stone, and $1.25 per 
cubic yard for the mason work, what is the cost of a par- 
tition wall between the cellars of two stores, the wall being 
72 ft. long, 8 ft. high, and 18' thick, and 1 perch of stone 
making 22 cubic feet of masonry ? 

62. Find the cost of 9 pieces of floor joists 13 ft. long 
and 2' by 9', at $14.50 per M. 

63. How many tons are there in a stack of hay 22 ft. 
by 35 ft. on the ground, 12 ft. high to the slope, and the 
ridge of the roof -shaped top — which extends lengthwise, — 
15 ft. higher than the sides ? 

6^. How much IV flooring will be required for a school 
room 32 ft. by 48 ft., and a class room ^ as long and J as 
wide? 

65. At $16.25 per M, what must I pay for 8 boards 
18 feet long, 14 inches wide at one end, and tapering to a 
point i 
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66. I am building a carriage - house 19 by 28 feet. 
How much will the 2-inch plank for the floor cost me, at 
$17.50 per M ? 

67. A wagon box is 9 ft. 9' long, 3 ft. 4' wide, and 2 ft. 2' 
deep, inside measurements. How many bushels of wheat 
will it hold, if filled even full ? How many bushels of 
potatoes ? 

68. A cellar, 21.5 ft. by 29.5 ft. has a cement floor. 
How much did it cost, at $1.15 per sq. yd. ? 

69. What is the value of a stick of ship timber 32 ft. 
long and 16' by 20', at $18 per C ? 

70. At $1.18J per perch for stone and labor, what will 
be the cost of the two abutments of a bridge, each 24 ft. 
long, 11 ft. wide at the bottom, 7 ft. wide at the top, and 
15 ft. high ? 

71. A farmer built a stone fence 72 rd.long, 3 ft. 6' high, 
2 ft. thick at the bottom, and 1 ft. thick at the top. How 
many cords of stone did he use ? 

72. A mow of hay 1 rd. square at the ends and 33 ft. 
long, contains how many tons ? 

73. A coal-house 15 ft. by 8 ft. by 7J ft. will store how 
many bushels of coal ? 

7J^. At 40^ per bunch for lath, and 22^ per square yard 
for lathing and plastering, what wiU it cost to lath and 
plaster this room, making the customary allowance for 
openings ? 

75. What must be the length of a bin 6J ft. wide and 
4J ft. deep, to contain 2J times as much as a bin 7 ft. long, 
5 ft. wide, and 3f ft. deep ? 

76. A packing-box made of 1-inch lumber is 2 ft. 4^* 
wide and 1 ft. 6^' deep, inside measurement ; and its ca- 

pacity 18 12 en. ft. 587.1 cu. in. What are the outside 
dimensiona of the box ? 



CHAPTER VII. 

PERCENTAGE. 



SECTION I. 

NOTATION. 

366. The term per cent means by the hundred. 

1 per cent is one of every hundred, or one hundredth. 

6 per cent is 6 of every hundred, or 6 hundredths. 

16f per cent is 16} of every hundred, or 16{ hundredths. 

A* How many hundredths of a number 



1, Is 1 per cent of it ? 

2. Are 3 per cent of it? 



S. 6 per cent ? 
4. 7 per cent ? 



5. 8 per cent ? 
^.10 per cent? 



What fractional part of a number, in its lowest terms, 



7. Is 20 per cent of it? 

8. Is 25 per cent of it ? 

9. Is 50 per cent of it ? 



10. 6 J per cent ? 

11. 12^ per cent? 

12. Z^ per cent ? 



13. 100 per cent ? 
i4« 140 per cent? 
15. 116| per cent? 



B. 1, What per cent of any number is |^ of it ? 



^. iof it? 
5. I of it? 
i. J of it? 
5. I of it? 
^. I of it? 



7. 4^ of it? 

<9. |of it? 

P. t of it? 
lO.^oiii'i 
ii. 3^of it? 



12.^oiii'l 
13. ^of it? 

i5. ^of it? 
16. i^of it? 



i7. Hof it? 

18. :^of it? 

19. fjof it? 

20. vywof it? 



21. The whole of it? 



C i. What decimal part of a 
number is i per cent of it? 



2. J per cent ? 
S. -J- per cent ? 
i. -^percent? 



5. f per cent ? 

6. \ per cent ? 

7. -^ per cent ? 



8. What fractional part of a 
number is J per cent of it ? 



9. ^ per cent ? 

10. \ per cent ? 

11. ^ per cent ? 



12. \ per cent ? 

13. \ per cent ? 
H. \ per cent ? 



367. The commercial sign^ %^ signifies per cent. 
15^ mgiMea 15 hundredths, and \s teaA * ' \^ ^^x cscxr 
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Per cent may be applied to any nnmber. 

40 per cent of 1 bushel = .40 bu. = ^^ bu. = f bu. 
14i " '* " 365 dayB = .145, or i^ of 365 ddys. 
7 " *' " $85.42 = .07, or ^ of $85.42. 
16t - " " 93} = .161, or ^^ or i of 93J. 



125^ is 1.25, or f 
308^ is 3.08, or |^. 



12}^ is.l2}, or.l25, or|. 

J^ is .25^, or .00}, or .0025. Hence, 

368. I. To express per cent decimaUy^ two dechnal fig- 
ures are required, 

II. To express 100 per cent or more^ an integer or a 
mixed decimal number is required, 

III. To express parts of 1 per cent^ either decim^al fig- 
ures ^ or fractions at the right of hv/nd/redthsy are required. 



i^ or .5^ is .00^ or .005. 
i^ or .20^ is .00} or .002. 



f ^ or .375^ is .oof or .00375. 
i^ or .33^^ is .00^. 



Write j 8 per cent 5 per cent 40 per cent 33 per cent 

decimally ( 3 per cent 10 per cent 14 per cent 65 per cent. 

Eeadandwrite j 12^ 10^ 66^ 16|^ 31.25^ 200^ 

decimally ( 9^ 90^ 64^ 18.7^ 114^ }^ |^. 

Read as per cent .07 .30 .19 1.37 2.038 .44f .08^. 

369. Percentage is tjie process of finding any num- 
ber of hundredths of a number. 

In this process three elements are considered, viz., the 
per centy the base^ and the percentage. 

370. The per cent is the decimal that expresses the 
number of hundredths of the base to be found, 

371. The base is the number the hundredths of which 
are to be found. 

373. The percentage is the result obtained by find- 
ing the required number of hundredths of the base. 

37tl. The amount is the base plus the percentage. 

ST4:, The difference is t\ie\>3^e m\T^\3fi>^^^x^ifeTii^Q, 



SECTION II. 



THE FIVE GENERAL CASES OF PERCENTAGE. 

Case I. Base and per cent given, to find percentage. 

Oral Work.— 97 S. 1. How much is 1% of 50 bushels ? 

7 per cent of a number is 7 times 1 himdredth of it ; 1 hun- 
dredth of 50 bushels is .5 of a bushel, and 7 times .5 of a bushel 
are 3.5 bushels. 

^. 15^ of 80 boxes of raisins are how many boxes ? 

15 per cent of a number is 15 hundredths^ or 3 twentieths, of 
it; and 3 twentieths of 80 boxes of raisins are 12 boxes. 



How much is 

5- 7. 1 per cent 

8-12. 4 per cent 

13-17. 5 per cent 

18-22. 8 per cent 

23-27. 6 per cent 



-\ 


'500? 


* 


150? 


-of- 


YO? 




36? 


J 


.325? 



How much is 

28-32. 'i.hil, 
33-37. 12^^ 
38-J^. 50^ !-of- 
.^-^7. 66|^ 
^8-52. 80^ 



400 acres ? 
75 melons? 
120 horses? 

9 days ? 
5.5 dollars? 



56. \2\^ of $75. 

57. 30^ of 190 mi. 

58. 6i^ of 240 bu. 



/ What is the 



153. 5^ of 140 cd. of wood. 
54. 8^ of 250 yd. of sheetings. 
55. 3^ of 50 thousand shingles. 

C25, ) . (6. 

69-67. The base is ■< 60, >■ and the per cent is ■( 16. , 

\ 1.5, ) I 33i. J percentage? 

376. The percentage is the product of the base multiplied by 

the per cent. 

Problems. 

Written Work. — 1. 9>% of a flock of 475 sheep are 
black. How many black sheep are in the flock ? 

2. At a school of 125 pupils, the average daily attend- 
ance is 9>S% of the whole number. What is the daily at- 
tendance ? 

3. From a cask of 44 gallons of oil, 1^% leaked out. 
How much oil leaked out ? 
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J^ 62^^ of a township of Western land is prairie. JEow 
many acres of land in the township are prairie ? 

6. A farmer raised 9,875 bushels of grain, 12^% of which 
was barley. How many bushels of barley did he raise ? 

6. llf^ of an army of 63,000 men are riflemen. How 
many men are riflemen? 

7. A dealer bought 6,250 tons of coal, 33^ of which was 
Lehigh, 46^ Lackawanna, and the balance Pittston. How 
many tons of each kind of coal did he buy ? 

8. A man thrashed 6,319 bushels of oats for V2^% of 
them. How many bushels of oats did he receive ? 

Case II. Percentage and base given, to find per cent. 
Oral Work. — ^877. 1. 3 is what per cent of 15 ? 

3 is 3 fifteenths or 1 fifth of 15. Since 15 is 100 per cent 
of itself; 1 fifth of 15 is 1 fifth of 100 per cent, or 20 per cent 



2. What per cent of 18 is 9 ? 



^. Of 25 is 10? 
^. Of 46 18 7? 
6. Of 120 is 12? 
6. Of 22.6 is Y^? 



7. Of 2 is i? 
<?. Offisf? 
9. Of $72 are $6 ? 
10. Of $52 are $13? 



15. Of 6 bu. 1 pk. are 1 bu. 3 pk. ? 



What per cent 

ii. Of 500bu. are50bu.? 
12. Of 76 gal. are 15 gal.? 
IS. Of 30 mo. are 10 mo. ? 
U. Of 380 ft. are 19 ft.? 
i(5. Of |h.is|h.? 



eo! [ ^"^ *^^ p^^- \ ^1; 

7.6,) <^^"tageis ^^^ 



17^25. The base is \ 60, V """ """ ^r'' \ 9. \ ^^^* '^ ^Y 

per cent? 



378, The per cent is the quotient of the percentage divided 
by the base. 

Problems. 

WriMefi Work. — 1. $15 per acre for the nse of gar- 
den land valned at $250 per acre, is what % on the valne 
of the land ? 

^. 25 busheh of oats are ^\ia\, % oi ?>,^^^ \yo^^\ 
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3, A farmer harvested 270 bushels of potatoes from 18 
bushels of seed. The seed was what % of the yield ? 

^. The yield was what % of the seed? 

6. A sheep grower sold 95 sheep from a flock of 475. 
What % of the flock did he sell ? 

6. $119 are what % of $340 ? 

7. A house, worth $7,500, rents for $600 a year. What 
% on its value does it rent for ? 

8. A fruit grower transplanted 250 peach-trees, and 45 
of them died. What % of them died? 

9. 975 acres of a Southern plantation of 12,350 acres 
are marsh. What % of the plantation is marsh ? 

10. A fruit dealer bought a cargo of 85,744 oranges, 
and lost 5,359 of them. What % of the cargo did he lose ? 

Case III. Percentage and per cent given, to find base. 
Ored Work. — ^379. 1. 21 is 6 per cent of what number? 

21 is 6 per cent of 100 timefl 1 sizth of 21 ; 1 sixth of 21 ia 
3.5, and 100 tunes 3.5 are 350. 

£. 75 is 10 per cent of what number ? 

Since 10 per cent of any number is 1 tenth of the number, 75 
ia 10 per cent, or 1 tenth, of 10 times 75, or 750. 

What is the number of which 



S. 10 is 40^? 

4. 12 is 10^? 

5. 9is33|^? 

6. 8 is 25^? 

7. 4is8i^? 



8. 2iisl6|^? 

9. I is 60^ ? 

10. i is 15^1 

11. 160 are 120^? 

12. I mi. is 175^? 



18. 30 lb. are 5^ ? 
U. 13 da. are 26^? 

15. 25 T. are 62^^? 

16. J rd. is .3^ ? 

17. 1^ gal. are 2 J^ ? 

6.^ 

8. V What is the base? 

7.) 



7.5, J and the 
18-26. The percentage is \ 42, > per cent 

2i, ) is 

280. The hose is the quotient of the percentage divided b^ thA 
percent. 

L 



242 SECOND BOOK IN ARITHMETIC. 

Problems. 

Written Work. — 1, A merchant vessel has 169 tons 
of hides on board, which are 1Z% of the whole cargo. 
How many tons are there in the cargo ? 

2. The distance between two stations on a railroad is 
11.5 miles, and this is 12^^ of the whole length of the 
road. What is the length of the road ? 

3, A gentleman sold his house and lot for 19>% above 
cost, and made $500. How much did the property cost ? 

-4. Monday my sales amounted to $237.50, which was 
12^^ of my sales for the week. How much were my 
sales for the week ? 

5. A grocer sold 10 sacks of coffee, which was \% of 
his whole stock. How many sacks of coffee had he ? 

6. This year a planter sold his cotton at 9 cents a 
pound, which was 80^ of the price he received last year. 
At what price did he sell his crop last year ? 

7. A certain school closed its winter term with 115 
pupils, which was 92^ of the number with which the term 
began. With how many pupils did it begin? 

8. 7.5 sq. rd. of land are &% of how many square rods? 

9. $ .30|- are 120^ of how much money ? 

10. ^ lb. of tea is 7^^ of a package of how many pounds ? 

Case IY. Base and per cent given, to find amount 
or difference. 

Oral Work. — ^281. 1. The base is 25, and the per cent 
is 20. What is the amount ? ^. What is the difference ? 

For the amount, — 25 plus 20. per cent of 25 is 120 per cent 
of 25, or 6 fifths of 25, which is 30. 

For the difference.— 25 minus 20 per cent of 25 is 80 per cent 
€}f25, or 4 fifths of 25, whicli Ia 20. 
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WTiat is the amount, and what is the difference, 

3. When the base is 60, and the per cent is 15 ? 

4. The base being 14 mo., and the per cent 25 ? 

5. The per cent being 33^, and the base 27 cu. ft. ? 

6. If the base is $6.4, and the per cent is 6^ ? 

7. When -J yd. is the base, and 8^ the per cent ? 

7 



8^2S. Given, jjg' ) 
the base (1.25,) 



and the . ^^ 
per cent 1 ^^^ 



to find J amount, 
the I difference. 



J88SB, I. The amount is the product of the base multiplied by 
1 plus the per cent ; and 

11. The difference is the product of the base multiplied by 1 
minus the per cent. 

Problems. 

Written Work. — 1. If oak bark is worth 25^ more 
than hemlock, and hemlock sells at $6.72 a cord, how 
much is a cord of oak bark worth ? 

8. A lady having $600, paid 18^ of it for a parlor 
organ. How much money had she left ? 

S. Last year a merchant bought table linens at 60^ a 
yard, but this year he pays 37^^ more for the same class 
of goods. How much does he pay per yard this year ? 

4>. A gentleman having $876 deposited in a bank, check- 
ed out 62^^ of it. How much remained on deposit ? 

S. If a man's income is $800, and he expends 66f^ of 
it, how much does he save ? 

Case V. Amount or difference and per cent given, 
to find base. 

Or€iZ Work. — ^383. 1. The amount is 30, and the per 

cent is 20. What is the base ? 

Since 30— the amount — is 100 per cent plus 20 per cent; or 
120 per cent of the base^ the base iA the cyaotLent oC 3A ^S?(%dAA^ 
by 2.20 or f, which is 2.5. 



Given, -• 



^ to find the base. 
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S. The difference is 24, and the per cent is 25. What 
is the base ? 

Since 24 — ^the difference — ^ia 100 per cent minna 25 per cent; 
or 75 per cent of the base, the base is the quotient of 24 di- 
vided by .75 or |, which is 32. 

3. Amount, 36; per cent, 12i|-; 

4. Amount, 69; per cent, 15; 

5. Amount, I7i|-; per cent, 25; 

6. Amount, $6.8 ; per cent, 6 J ; ^ 

7. What number of cows, plus 16^ of the number, 
equals 87 cows ? 

8. How much money, less 78^ of itself, leaves $44 ? 

9. How many yards, less 5% of the number, equals 57 
yards? 

JO. What number, plus 7% of the number, equals 321 ? 

Jl. Any amount is the base, or 100 per cent, plus what? 

12. Any diflEerence is the base minus what ? 

384r. The base is the quotient 

1. Of the amount divided by 1 plus the per cent; or 

2. Of the difference divided by 1 minus the per cent. 

Pkoblems. 
Written Work. — 1. By selling a piano for $540, 1 
gain 20 per cent. What did it cost me ? 

2. Sold a carriage for $270, which was 20^ less than it 
cost. What was the cost ? 

3. This year a lawyer's receipts from his practice are 
$2,662.50, which is 42^ more than they were last year. 
How much were his receipts last year ? 

-4. A physician saves $56 a month, and his expenses 
are 60^ of his yearly income. What is his income ? 

5. My income is 8% greater this year than it was last, 
^flc? this year it is $1,890. Tio^ xauelsx^^ V\.\%£}i»^<$axl 
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6. A manufacturer sells reapers at $126 apieqe, and 
gains 40^. How much do they cost him apiece ? 

7. 44 yards of cloth measured 2^% more before being 
sponged than after. What was its length after being 
sponged ? 

SB8t5. Exiles foe Percentage. 

I. Base and per cent given, to find percentage:— 
Multiply the hose hy the per cent, 

II. Percentage and base given, to find per cent :— 
Divide the percentage hy the hase, 

III. Percentage and per cent given, to find base:— 
Divide the percentage hy the per cent. 

lY. Base and per cent given, to find amount or 
difference :— 

1. For the amount : — Multiply the haae hy 1 plus the 
per cent, 

2. For the difference :—-J/t^Z^ipZy tJie hase hy 1 minus 
the per cent. 

V. Amount or difference and per cent given, to 
find base:— 

1. Dv^ide the amount hy 1 plus the per cent; or 

2. Divide the difference hy 1 minus the per cent. 

a. The terms base, per cent, and percentage correspond to 
the terms multiplicand, multiplier, and product. Hence, 

Any two of the three terms — base, per cent, percentage — 
being given, the third term may be found. Thus : 

5. In multiplication c. In percentage 

I. Multipluandx multiplier =product. Hence, I. Base X per cefit= percentage. 

Proddct w T J TT TT Percentage 
IL . = mmttpltcana. Heuce, II — = base. 



multiplier per cent 

Product Pei-cen<qc 

. — —-r. 7 = muamter. Hence, 111, — r 

mmttpiteana 0€Ae 



SECTION III. 

SPECIAL APPLICATIONS OF THE FIVE GENERAL CASES. 

I. PROFIT AND LOSS. 

386. JProfit is the sum above cost for which goods 
are sold. 

SB87. Loss is the sum below cost for which goods are 
sold. 

In computations in profit and loss, 

a. Cost = base; | h. Profit or loss =. percentage ; 
c. Selling price = amount or difference. 

Problems. 
1. 10% profit on $2.50 cost, is how much profit ? 
^. 8^ loss on $7.25 cost, is how much loss ? 

5. I bought vinegar at $ .16 a gallon, and sold it at a 
profit of h^%. How much did I gain on a gallon ? 

^. A man sold a city lot that cost him $160, at an 
advance of 212J^. How much did he gain ? 

6. I bought a carriage for $187.50, and sold it at a loss 
of 12\%. How much did I lose ? 

6. If a milliner sells ribbon that cost $ .31J a yard, at 
a profit of 20^, how much does she gain on a yard ? 

7. Cost, $ .40 ; profit, 62^^. What is the selling price ? 

8. Cost, $1.20 ; loss, 33^^. What is the selling price ? 

9. The bread made from a barrel of flour weighs 40^ 
more than the flour. How many pounds does it weigh ? 

10, A grocer sold tea that cost him $ .78 a pound, at a 
loss of 15^. At what price per pound did he sell it ? 
JJ, Mark silk that cost $2.60 -per ^^t3l,\,o ^W^t ^^%, loss. 
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1^. Mark silk that cost $2.60 per yard, to sell at 25^ gain. 
13. Mark gold pens that cost $1.25, to sell at 60^ profit. 
H. Mark kid gloves that cost $ .93f , to sell at 9^^ loss. 

15. $ .87^ profit on $10.50 cost, is what per cent? 

16. $ .02 J loss on $ .15 cost, is what per cent ? 

17. A fiour dealer bought fionr for $6.56 a barrel, and 
sold it for $7.31. What % did he make ? 

18. What ^ do I make, by selling eggs at ^ of their cost ? 

19. If kerosene is bought at f of the market price, and 
sold at 10^ below the market price, what % is lost ? 

^0. I sell for $5 what cost me $4.25. What ^ do I gain ? 

^1. I sell for $ .30 what cost me $ .37^. What ^ do I lose? 

^^. A jeweler sold a watch for $112.50, which was 15^ 
advance on the cost. How much was the cost ? 

^3. A gentleman sold a horse and harness for $187.50, 
which was 10^ less than cost. How much was the cost ? 

2j^. $ .90, the retail price of a book, is 40^ above the 
wholesale price. What is the wholesale price ? 

II. COMMISSION. 

888. An agent is a person authorized to transact 
business for another. 

389. A commission-merchant is a merchant who 
buys or sells goods or other property as an agent for others. 

390. Commission is a percentage paid to an agent 
for transacting business. 

In computations in commission, 
a. Sum expended or collected hy agent = base; 
b» Commission ^percentage ; 
e. Sum collected or expended, plus commmxou -=. amw^.'tvV.. 
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Problems. 

1. 5% on $415 collections, is how much commission ? 

2. 2^% on $8,3623^ invested, is how much commis- 
sion? 

3. A real-estate agent sold a house and lot for $2,275. 
How much was his commission, at 2^ ? 

j^. How much commission will an auctioneer receive 
for selling a stock of goods for $1,975, at 3^? 

5. An agent buys 8,040 lb. of wool, at $ .37|- a pound. 
How much is his commission, at 2,^% ? 

6. I sold 15,000 yards of sheetings, at $.11|-. How 
much was my commission, at 1^% ? 

7. $29.80 for collecting $238.40, is at what per cent? 

8. $56.33 for investing $2,319, is at what per cent ? 

9. $1,390 for investment after deducting t>% commis- 
sion, is how much for investment ? How much for com- 
mission ? 

10. $12,400 includes investment, and commission at 3|^. 
What is the investment ? What is the commission ? 

11. A druggist sent his broker or agent $2,630 with 
which to buy goods, after deducting his commission of 
2^^. How much did the broker expend for goods ? 

12. A wool buyer receives $5,600 with which to pur- 
chase wool, less 2^ commission on the money paid out. 
How much money will he expend for wool ? 

13. A broker received $6,500 with which to buy hops, 
at $ .31J a pound, after deducting his commission of 4^. 
How many pounds of hops did he buy ? 

On what amount j H. Is $41.70 the commission, at 15^? 
of sales ( 15, Is $450.30 the commission, at 7^^? 

Jff. A collector received $123.75 for collecting bills, at 
4^ commissioiL How mucii laoivfirj ^\dL\ia ^i^<^^\.\ 
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III. INSURANCE. 

9191, Insurance is a security against loss or damage. 
Insurance is of various kinds, — as fire insurance, marine in- 
surance^ life insurance, health insurance, accident insurance, 

393. Valuation is the sura contracted to be paid to 
the party insured, for property destroyed or damaged. 

393. Premium is the sum paid for the insurance. 

394. A policy is a written contract between the in- 
surer and the insured. 

In computations in insurance, 

a. Valuation ^ base ; \ b. Premium =. percentage. 

Problems. 
1, 4% on $2,250 valuation, is how much premium ? 
^. ^% on $6,287 valuation, is how much premium ? 
S. What premium must a grocer pay for a policy of 
insurance of $1,950 on his stock of goods, at 1^^? 

4. At ^% a year, what premium do I pay yearly for an 
insurance of $3,750 on my house ? 

5. What is the annual premium for insuring a steam 
saw-mill for $2,250, at 3f^? 

6. Find the premium on a cargo of flour, shipped from 
New York to Liverpool, insured for $9,000, at ^^. 

7. An ocean steamship is insured for $97,500, at i% a 
voyage. What is the premium per voyage ? 

At what j 8. Is $31.25 the premium on $12,500 valuation ? 
per cent ( 9. Is $97.50 the premium on $6,500 valuation ? 

10. A shipper paid $37.50 for an insurance of $7,500 
on a cargo of produce. What % premium did he pay ? 

11, An agent took a risk of $2,500 on a stock of stoves, 
and received $50 premium. Wliat "swaa \)afc ;^<s^. ^^^. 

L2 
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12, At f^, $9.50 is the premium on what valuation? 

13. A premium of $28.12^, at ^%^ is on what valuation? 
llf,. An agent received $9.75 for insuring a bam and its 

contents, at j^%. What was the valuation of the property? 

rV. TAXES. 

395. Taoces are sums of money levied upon persons 
and property, to meet public expenses. 

A property tax is a tax on personal property and real- 
estate ; a poll tax is a tax on the person. 

In computations in taxes, 

a* Valuation = base ; \ 6. Toa? = percentage. 

Problems. 

1. Find the tax on property valued at $2,875, at l.Z%. 

2. What is the tax on $932 of valuation, at A% ? 

3. $3.57 tax on $2^77^^ valuation, is at what per cent ? 
^. The tax on $3,200 is $12. What is the per cent ? 
6, The taxable property in an incorporated village is 

valued at $500,000, and a tax of $1,875 is voted for school 
purposes. What is the per cent of the tax ? 

6. In the same village A's property is assessed at $1,250, 
B's at $1,500, C's at $2,250, D's at $750, and E's at $4,250. 
Allowing f>% for collector's fees, how much tax has each 
one to pay ? 

7. My tax is $15.25, at 1 j^^. What is the valuation ? 

8. What is the assessed value of a farm that is taxed 
$23.37^, at 2^ mills on the dollar ? 

9. The capital of a glass factory is owned by 8 part- 
ners, whose shares are $3,300, $450, $1,200, $2,250, $750, 
$1,800, $600, and $900 ; and repairs are made that cost 
$225. At what per cent must the capital be taxed, to 

pay for the repairs ? Ho^ ximc^DL TCi\\aX. ^^da. ^^taar -gay ? 
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V. CUSTOMS OR DUTIES. 

396. Customs or duties are taxes levied on im- 
ported goods and other property, for the support of the 
General Government. 

a. Imports are goods and other property brought into a 

country. 
&• A custom-house is an office at which duties are collected. 
c. A port of entry is a seaport in which a custom-house is 

situated. 

397. A tariff is a list or schedule of the legal rates 
of duties on imports. 

398. Duties are of two kinds, ad valorem and specific, 

a» Ad valorem duties are duties on the net cost of im- 

poils, at the place where they are purchased. 
6. Specific duties are duties on the number or quantity. 

290. TavBj leakage f and breakage are deductions 
made, on certain kinds of goods, before specific duties are 
computed. 

a. Tare is a deduction for the weight of the box, cask, bag, 

or case that contains the goods. 
6. Leakage is a deduction for waste of liquors in casks or 

barrels. 
c. Breakage is a deduction for loss of liquors in bottles. 

300. Gross weight is the weight without deductions. 

301. Net weight is the weight less the deductions. 

303. An invoice ia a written list of merchandise, 
with prices and charges annexed. 

A manifest is a complete invoice of a ship's cargo. 
303. In computations in duties, 

a. Net value = base; \ b. Duty = yercentaqe. 
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Rules fob Computing Duties. 

I. For ad valorem duties : — Multiply the net value of 
the imports hy the tariff per cent of duty, 

II. For specific duties: — Multiply the tariff rate of 
duty on a iinit hy the net nurriber of units. 

Problems. 

1, The gross weight of 225 boxes of raisins is 33^ lb. 
per box, and the tare is 25^. What are the duties, at ^ 
per lb. ? 

2, What are the duties on 316 boxes of lemons, invoiced 
at $3.45 per box, at 20% ad valorem ? 

3, What are the duties on 25 pieces of Brussels carpet- 
ing of 65 yd. each, invoiced at $.43f per yd., the tariff 
rates being $.44 per yd. specific and 35^ ad valorem ? 

J^, A sugar refiner imports 72 hhd. of W. I. sugar, gross 
weight 975 lb. each, tare 12J^, invoice price 6|-^ per lb. 
The tariff rates are 2^ per lb. specific and 25^ ad valorem. 
What are the custom-house charges ? 

VL STOCKS. 

304. Steele is the money or other property invested 
in the business of a corporation. 

305. A share of stock is one of the equal parts into 
which the stock of a corporation is divided. 

The original value of a share is commonly $100. 

306. The par vaZiie of stock is 100 per cent. 

307. The market value of stock is the sum for 

which it will sell. 

a* Stock is at par 9 when its market value is 100 per cent; 

b. Stock is above par, when its market value is above 100 
per cent ; and 

c. Stock is below par, when its market value is below 100 
per cent 
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308. JPremium is the excess above 100 per cent in 
the value of stock that is above par. 

300. Discount is the deficiency below 100 per cent 
in the value of stock that is below par. 

310. A stockbroker is an agent who buys and sells 
stocks for others. 

311. Brokerage is the commission paid to stock- 
brokers. 

In computations in stocks, 

a. Par value z= base; \ 6. Premium or discount =. percentage ; 
c. Market value = amount or difference, 

Peoblems. 

What is the market j 1, That sells at 7f ^ premium ? 
value of stock ( 2. That sells at 16^ discount? 

-f^. J , T j S, Premium on 7 shares of stock, at 5^^ above par. 
( 4» Discount on 35 shares of stock, at 3^g^ below par. 

5. If Western Union Telegraph stock is at a premium 
of 15^5 how much must be paid for 75 shares ? 

6. $8,982^3^^ buys how much stock, at 103J ; i. e,y at 
3J^ premium? 

7. $2,346. 87^ buys how much stock, at 93^; i. e.^ at 
^% discount ? 

8. I sell telegraph stock at par that cost me 94. What 
^ do I gain ? 

9. I sell stock at 75 that cost me 80. What ^ do I lose ? 

10, What is the market value of 50 shares of mining 
stock, that sells at 32^^ below par ? 

11, I bought 15 shares of Novelty Iron Works stock, at 
116^. How much did it cost me ? 

12, A widow invested $787^ in toll - bridge stock.^ at 
57/^ below par. How many Bkaie^ ^^ ^<i^>^Q.^\ 
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VII. PARTNERSHIP. 

313. A partnership or company is an associa- 
tion of persons for the transaction of business. 

A firm is the name under which a company transacts busi- 
ness. A firm is also called a house* 

313. Partners are the persons associated in a part- 
nership or company. 

a* An active partner is one who takes an active part in 
the management of the business. 

b. A silent partner is one who furnishes capital^ but takes 
no active part in the management of the business. 

c. A general partner is one who is responsible for the 
debts of the company, to the amount of his entire property. 

d* A special partner is one whose responsibility is limited 
to a certain amount, specified in the written articles of 
partnership. 

314. Capital or stock is the money, or its equiva- 
lent, invested in business. 

a* Capita may be money, real estate, personal property, time, 
labor, or skill. 

6* The resources or assets of a company are its entire 
property, including capital, and all demands in its favor. 

c. The lieibilities or obligations of a company are its en- 
tire indebtedness, or all demands against it. 

d. Net capital or surplus is the excess of resources over 
liabilities. 

e* A deficit is the excess of liabilities over resources. 

/. When resources exceed liabilities, the company is solvent; 

and when liabilities exceed resources, the company is in* 

solvent or bankrupt. 

315. Dividends are the profits divided among the 
partners of a company. 
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316. Assessments are sums to be paid by the part- 
ners of a company, to meet expenses or cover losses. 

317. Each partner's share of a dividend or assessment 
is such a ^ of his share of the capital, as the entire divi- 
dend or assessment is % of the entire capital. 

Ex. M, N, and E are partners ; M furnishes $3,500 of 
the capital, N $2,500, and E $2,000 ; and their profits are 
$3,200. What is each partner's share ? 

Full Solution, 

$3,200, entire dividend, 
$3,500 +$2,500 +$2,000 = $8,000, entire eapitaL 
$3j200-^ $8, 000 = .40 = 4.0 per cent of dividend. 
40^ of $3, 500 =$1,^00, M's share. 
iO^ of $2,500 = $1,000, N's " 
J^O^ of $2,000 = $ 800, R's ** 

318, EuLE FOB Partnership. 

I. For per cent of dividend or assessment : — Divide tht 
total di/Mend or assessment hy the total capital. 

II. For each partner's dividend or assessment : — Multi- 
ply his capital hy the per cent of dividend or assessment. 

Problems. 

1. Eeed and Clark form a partnership. Eeed furnishes 
$3,500 of the capital, and Clark $5,000. They gain $2,450. 
What is each partner's share \ 

2. A, B, and hire a pasture for $22.50. A's horse is 
in the pasture 5 months, B's horse 7 months, and O's horse 
6 months. How much of the rent does each pay ? 

S. A carpet factory was damaged by fire to the amount 
of $15,180, and it was insured in the Hanover Ins. Co. for 
$9,000, in the Globe Ins. Co. for $7,200, in the ^tna Ins. 
Co. for $6,000, and in the Franklin Ins. Co. for $5,400, 
How muGh oi the lorn did eacli comijwi'^ «^\s£ajk\ 
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4., Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each ? 

6. The total capital of a firm is $75,000, of which 
G's share is ^ less than H's, and K's is one haK the sum 
of G's and H's. The year's profits are $18,600. Ee- 
quired, each partner's capital, and each partner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for ^ of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of ER. stock ; and A's 
annual dividend is $210, B's $400, and G's $240. How 
many shares of stock does each own ? 

. 10. Hilton and Roberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Roberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, -^ of which is A's, | is 
B's, and the remainder is C's. May 1, C buys ^ of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, 0, and D formed a partnership. A furnished 
4 times as much of the capital as B, B |- as much as C, 
and D as much as A and B together. Their profits were 
$1^943. 76. What was each 'paxtxieT'& di^iAjs^dl 
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SECTION lY. 

INTEREST. 

310. Interest is the sum paid for the use of money. 

330. JPrincipal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

333. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per cent, in interest, depends upon the rate of interest 
and the time. 

333. In computations in interest, 
a. Principal = the base ; 
6. JRate of interest x time (in years) =per cent; 
c. Interest = the percentage. Hence, 

Interest = principal x rate of interest x time. 

Case I. Interest for years. 

Oral Work. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or ^f^. 

What is the per cent on 

7. llOforYyr.? 

8. $100 for 1 yr.? 

9. $100 for 2 yr.? 



1, $1 for 3 yr. ? 

2, $3 for 1 yr. ? 

3, $3 for 5 yr. ? 



4. $1 for 8 yr. ? 

5. $1 for 4 yr. ? 

6. $5 for 4 yr. ? 

JB. At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 

What is the interest of 



i. $1 for 1 yr. ? 
2, $.8 for 1 yr. ? 
S. $1 for 6 yr, i 



U, $50 for 6 yr. ? 
5, $15 for 10 yr. ? 



7. $ .50 for 1 yr. ? 

8, $ .50 for 5 yr. ? 



6. $300 foT 4 ^\A \ 9. V^.^^\«t^xxX 
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339* j L Int for 1 yr, = prin, x rate of int, 
:la8. ( II. 



FOBMU 



Int, for yr, =zprin. X rate of int, for No, of yr. 



Process. 

$135.25 Principal. 

,06 Rate of int 

$8,1150 Int.forlyr. 
3_ 

$2 J^, 34,5 Iut.for3yr. 



Written Work.— Ex. What is the interest of $135.23 
for 3 years, at 6^? 

ExPLAKATiON. — Ist, FoT 1 year. I 
multiply $135.25, the principal, by 
.06, the rate of interest, and obtain 
$8. Hi 

2d. Far ^ years, I multiply $8. 11 J, 
the interest for 1 year, by 3, and 
obtain $24.34|, the required in- 
terest. 

Problems. 

1. What is the interest of $467 for 1 year, at 6^? 

2. Find the interest of $321 for 1 year, at 5^. Find 
the amount. 

3. Find the interest of $167.50 for 5 years, at 7^. 

.^. What is the interest of $612.75 for 3 years, at 8^? 

5. What sum of money will pay a debt of $165.88, 
1 year after it is due, with interest at 10% i 

6. What is the amount of $3,750 for 3 years, at f>% ! 

7. February 11, 1880, 1 borrowed $2,250. How much 
did the debt amount to, February 11, 1883, interest at 6^? 

8. What is the interest of $560.10 for 2 years, at 7^? 

Case II. Interest for months. 

Oral TForA;.— 386. A. 1, What part of a year is 1 

month ? 



2, Are 6 mo. ? 

3, Are 3 mo. ? 



4. Are 4 mo.? 

5, Are 2 mo.? 



6, Are 9 mo. ? 

7. Are 8 mo. ? 



8, Are 5 mo. ? 

9. Are V mo.? 



B. 1. The per cent on $1 for 1 month is what part of 
the rate on $1 for 1 year % 
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2, At &% per annum, what is the per cent on $1 for 6 mo. ? 



S. For 3 mo. ? 
i. For 9 mo. ? 



5, For 4 mo. ? 
^. For 8 mo. ? 



7. For 2 mo. ? 
<^. For 1 mo. ? 



P. For 1 mo. ? 
ia For 11 mo.? 



C ^. The interest of $1 for 1 month is what part of 
the interest of $1 for 1 year? 

^. The interest of any sum for 1 month is what part 
of the interest of the same sum for 1 year ? 

3. At Q% per annum, what is the interest of $1 



-4. For 1 mo. ? 
6. For 3 mo. ? 



6. For 9 mo. ? 

7. For 4 mo. ? 



8. For 8 mo. ? 

9, For 2 mo. ? 



10. For 7 mo. ? 

11. For 11 mo.? 



X). At 6% per annum, what is the interest of 



1. $4 for 3 mo. ? 

2. $2 for 9 mo. ? 
S. $7 for 4 mo. ? 
^. $10 for 8 mo. ? 



5. $20 for 2 mo. ? 
^. $100 for 1 mo. ? 

7. $40 for 7 mo. ? 

8. $12 for 11 mo.? 



P. $1 for 1 yr. 6 mo. ? 

10. $8 for 1 yr. 6 mo. ? 

11. $40 for 1 yr. 4 mo. ? 
i^. $200 for 3 yr. 7 mo. ? 



337. 



j III. Int. for 1 mo.T=. -^^ of int. for 1 yr. 



FoEMULAS. ( IV. Int. for mo. = ^j^ of int. for 1 yr. X No. of mo. 

Writien Work.— Ex. What is the interest of $84.50 
for lyr. 5 mo., at 6^? p^^^^^ 

Explanation.— 1«<. Forlyr. Imulti- $8 A. SO 

.06 



ply $84.50, the principal, by .06, the 
rate of interest, and obtain $5.07. 

2d. For 1 yr. 5 mo., or 17 mo. 
Since 17 months are ^ years, 
I multiply $5.07, the interest 
for 1 year, by |}, and obtain 
$7. 18, the required interest. 



$5,070 Intforlyr. 
17 



13) $86.19 

$7.18 Intforlyr.Smo. 



a. When the time is expressed in months : — Divide the in- 
' ierest for 1 year by 12, and multiply the quotient by the 
number expressing the time in months. 

6. Or, to avoid fractions in the process : — Multiply the in- 
terest for 1 year by the number cxpTC»«iug IK^ tlm^ii >.tv 
months^ and divide the product b'y 12. 
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FSOBLEMS. 

1. What is the interest of $952.17 for 3 months, at m'/o 
S. What is the interest of $187.75 for 5 months, at 4^? 
3. Find the interest of $1,168.48 for 1 yr. 4 mo., at 
4.. If I have $938.25 on interest for 4 yr. 10 mo., at 
how much interest shall I receive ? 

5. What is the amount of $294.25 for 6 mo., at 5^? 

6. If I give my note for $3,275, Jan. 11, 1882, and pay 
it Feb. 11, 1883, with 7% interest, how much do I pay ? 

7. If I borrow $2,732, at 12^ interest, and pay the debt 
in 1 month, how much do I pay ? 

8. How much must I pay for the rent of a store 
valued at $3,150, for 1 yr. 4 mo., at 7% on the valuation? 

9. How much is the semi-annual interest on a 
mortgage for $1,730 ? 

Case III. Interest for days. 
Oral Work.—S9S. 



A.» 1. How many days is 

.1 of a mo. ? 
2, Are .3 of a mo. ? 



3. .2 mo. ? 

4. .6 mo. ? 

5. A mo. ? 



6. .9 mo. ? 

7. .O^mc? 

8. .5f mo. ? 



How many tenths of a month 
9. Is 1 day? | 10, Are 3 days? 



11. 15 da.? 

12. 9 da. ? 

13. 6 da. ? 
i^ 12 da.? 

J5. 1. The per cent on $1 for 3 days is what part of 
the per cent on $1 for 1 month or 30 days ? 

2. At 6% per annum, what is the % on $1 for 3 days ? 



15. 24 da. ? 

16. 18 da.? 

17. 11 da.? 

18. 20 da. ? 



19. 25 da? 

20. 7 da. ? 

21, 16 da.? 

22, 29 da.? 



3, For 16 da.? 
Jh For 9 da. ? 



5. For 12 da.? 

6, For 18 da.? 



7. For 1 da. ? 

8, For 11 da.? 



9, For 20 da, ? 
10, For 25 da.? 



C. 1. The interest of $1 for 3 days is what part of the 
interest of $1 for 1 month ? 
^. The interest of any sum for 3 days is what part of 
tie interest of the same B\m\ iox \ TCioi\\\i\ 
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At &% per annum, what is the interest of $1 



S, For 1 mo. ? 
^ For 15 da.? 



5. For 24 da. ? 

6. For 3 da. ? 



7. For 1 da. ? 
^. For 4 da. ? 



P. For 20 da. ? 
m For 25 da. ? 



ii. Of $6 for 12 da. ? | i^. $25 for 18 da. ? | iJ. $100 for 27 da. ? 
JD. How many months and tenths of a month 



i. Are2 mo. 15 da.? 
^. Are 6 mo. 18 da.? 

7. Are 1 yr. 3 mo. 12 da.? 



<5. Arel mo. 21 da.? 
J/.. Are 10 rao. 6 da. ? 



6, Are 7 mo. 25 da. ? 
^. Are 11 mo. 29 da,? 
9, Are 1 yr. 8 mo. 13 da. ? 
10. Are 3 vr. 28 da. ? 



8, Are 2 yr. 1 mo. 27 da. ? 

J5. At &% per annum, what is the interest of $1 



i. For2 mo. 15 da.? 
2, For 3 mo. 3 da. ? 

7. Of $10 for 6 mo. 3 da.? 

8. Of $7 .for 10 mo. 18 da.? 

9. Of $9 for 7 mo. 17 da. ? 



,5. For 1 mo. 21 da.? 
4, For 4 mo. 10 da. ? 



5. For 7 mo. 25 da.? 
^. For 5 mo. 17 da.? 

10. Of $1 for 1 yr. 3 mo. 12 da. ? 
^i. Of $10 for 1 yr. 2 mo. 6 da, ? 
12. Of $5 for 4 yr. 4 mo. 20 da. ? 

At any rate of interest, how is the interest of any prin- 
cipal found 
13. For 3 days ? | H. For 1 day ? | 15. For any number of days ? 

339* j V. Int. for 3 da. z=l ,1 of int. for 1 mo. 
Formulas. ( VI. Int for da. = .1 of int. for 1 mo. x i the No. of da. 

Written Work.— Ex. What is the interest of $169.75 
for 2 yr. 3 mo. 10 da., at 8^ ? 



First Process. 
2 yr. 3 mo. 10 da. =^27.3^ mo. 

$169.75 Prin. 

.08 Rateofiut 



12)$13.5800 Intforlyr. 

Int for 1 mo. 
No. of mo. 

Beqnired Int 



$1.13^ 

2 7.3^ 



Second Process. 
2 yr. 3 mo. 10 da. = 2 7.3^ mo. 
$169.75 Prin. 

.08 Rateofiut 

$13.5800 Intforlyr. 
27.3i 

12) $371.187 

$30,932 Intfor?^yr. 



$30,932 
The second process ayoids comp\icaXe^ eotIi^^3^a^u\^\i&^ia'^'«*^^^ 
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Fboblems. 

1. How much interest will I have to pay, at 7^, on a 
loan of $1,296 for 9 mo. 15 da. ? 

2. What is the interest of $716.25 for 1 yr. 24 da., at 6^? 

3. Find the interest of $936 for 3 yr. 2 mo. 29 da., at 10^. 

J^. What is the interest of $718 for 1 yr. 14 da., at &% ? 

6, If I borrow $819 for 20 days, at 8^, how much inter- 
est must I pay ? 

6. What is the interest of $483.70, from Nov. 23, 1882, 
to Dec. 8, 1883, at 7^? 

330. KuLEs FOB Intebest. 

I. To find the interest for 1 year:— 
Mvltijoly the jpAncijpal hy the rate of interest, 

II. To find the interest for 2 or more years :— 
Multiply the interest for 1 year hy the nuinher of years. 

III. To find the interest for any other time :— 

Multiply the interest for 1 year hy the time expressed 
in months and tenths of a month^ and divide the product 
hy 12, 

IV. To find the amount:— 
Add the interest to the principal, 

a* In computations, carry the partial remits to four decimaZ places. 

6. In final results, if ths miUs are 5 or more, caU them 1 cent; 
and if they are less than 5, r^ect tTiem, 

331. All computations of interest come under this 

Genebal Fobmula. 
Principal X roie of mUrc^t X time — %uUt«%U 
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What is the interest 

1- 25., Of $387.50 
26- 50, Of $293 
51- 75. Of $7,461.13 
76-100. Of $12,009.08 
101-125. Of $4,731.87 

What is the amount 
126-134. Of $82.44 
135-14B. Of $316.90 
lU-15^' Of $2,054 



Peoblems. 

5 yr., 

2 yr. 9 mo., 
►for^ 1 yr. 7 mo. 21 da., J-at^ 

11 mo. 13 da., 

3 yr. 28 da., 



10^? 

7^? 

IJ^permo.f 
? 



5i^? 

7^? 

6^? 



(1 mo. 10 da., 
-for-s 2 yr. 11 mo., J-at-{ 

[ 1 yr. 3 mo. 27 da., 

153. A contractor, wliile building a church, borrowed 
$13,080 for 7 mo. 15 da., at 8^. How much interest did 
he pay ? 

15 J^. Find the amount of $180 for 2 yr. 2 mo. 20 da., at Q%. 

155. At f ^ a month, how much will a banker receive 
for the use of $100 for 2 yr. 6 mo. 10 da. ? 

156. A mortgage for $375 has been running 4 yr. 4 
mo. 15 da. How much interest has accrued on it, at 8^? 



157. What is the interest of $873.60, from Feb. 10, 
1881, to Oct. 10, 1882, at 10^? 

158. A note for $1,824.75, dated Oct. 8, 1881, was paid 
Dec. 23, 1882, with Q% interest. What amount was paid ? 

159. fS^S^^j^. New York, Ju?y 1, 1882. 



^dtes marUM a/ut c^cUe, Q/ hto9n*de ^ hay ^ S^u>natc^ ^at' 
iet, ot otc^et, (^wo 3ounc^ie€^ ^nttUeen and -f^jf Q)o^ta, tvUn 

This note was paid Nov. 17, 1882, with 7^ interest. 
What was the amount ? 

160. What is the discount on a bill of goods amounting 
to %2Z7.50, at 30 days, 2^% oft fox c?^\\\ 
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161. Draw your note for $956, bearing date Boston, 
Oct. 9, 1882, payable to James Fields, or bearer, and due 
June 16, 1883, with interest. 

162. Compute the interest on this note, at &%. 

163. Draw your note for $250, bearing date Chicago, 
Jan. 14, 1882, payable to Thomas Clark, or order, and due 
in 1 year, with 10% interest after 3 months. 

Find the amount due to-day on this note.* 

jfe^. A debt of $1,000 due Mar. 2, 1881, was paid Apr. 
17, 1882, with interest at %%. What was the amount ? 

165. At the date last named, a payment of $350 was 
made. How much was due June 26, 1883 ? 

166. Memorandum : — Note for $1,824, dated Philadel- 
phia, Oct. 10, 1881. Payment made of $550, Apr. 25, 1882. 
What was due Jan. 2, 1883, interest at 6^? 

167. f'f.SSO. St. LoniB, Mo,, ^or. 19, 1880. 

C/ne yeai a/iet c^ie, Q^ ^tonitie l& hau ^^n. (^. S^it^, o% 
ou^t, ^ix^cn c^Urtu^uc^ ^^My ^^oeuita, wUn t/niete^^, ^t value 

Indorsements .'—June 17,1882, $225; Oct. 24, 1882, 
$475. How much was due on settlement. Mar. 3, 1883, 
interest at 6^? 

168. A wholesale merchant sold a bill of goods amount- 
ing to $3,126-j^\, on a credit of 3 months; and for cash 
down, he deducted or discounted 5% from the amount of 
the bill. How much did he receive for the goods ? 

169. An invoice of fancy goods, at retail prices, amounts 
to $920 ; and the discounts are 25^ off from the amount 
of the invoice, and 3^ off from the balance, for cash. 
What is the cash cost of the goods ? 

For (mUines qf percentage tot t^sV^^,^^^'^^*^^^^. 
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General Review Pboblems in Pebcentage. 

1. At an election, the successful candidate received 
11,480 votes, and the defeated candidate 87^^ of the same 
number. How many votes did both candidates receive ? 

2. A farmer divided 225 acres of land among his 3 
sons, giving 81 acres to the first, 76.5 acres to the second, 
and the remainder to the third. What % of the whole 
number of acres did each receive ? 

3. What is the diflEerence between ZZ% and 25^^ of 
480 miles ? 

^. A merchant sold goods at 33^^ above cost, and re- 
ceived $.45 a yard for them. How much did they cost 
him per yard ? 

5. I sold 2 stones for $24 apiece ; on one of them I 
made 20^, and on the other I lost 20^. What was my 
gain or loss on both ? 

6. If 10^ is lost by selling boards at $7.20 per M, 
what % would be gained by selling them at $ .90 per C ? 

7. At what price per pound must I sell tea that cost 
$ .75, to make a profit of 20^ ? 

8. A commission-merchant received $157.75 for sell- 
ing flour, his commission being 2J per cent. For how 
much was the flour sold ? 

9. A lawyer collected $950, and charged 12^^ com- 
mission. What were his fees, and what was the sum to 
be remitted ? 

10, If a tax of $387.75 is paid by an assessment of \ 
of 1^, what is the assessed valuation ? 

11, The cost of building a school-house is $935 ; the 
assessed valuation of the district is $34,^50^ ^\i<i ^^s^ir^ja^ 
a laxm assessed at $9,475. How IXi^3LdiaL^&^xs& \axX 
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I 

12. A merchant's store is insured for $7,860, at \%\ and 
his goods for $12,375, at ^%. What premium does he pay I 

13. A steamship was insured for $87,500, the premium 
being $1,968.75. What was the per cent ? 

H. If I sell railroad stock which cost me $2,500, at a 
loss of 8^J?, how much do I receive for it ? 

15. How much are 5 shares of bank stock worth at 118 ? 

16. An account of $45.50 has been due 2 yr. 6 mo. 
IIow much interest has accrued on it, at 6^ ? 

17. What is the interest of $735 from April 9, 1882, 
to July 15, 1884, at 6 per cent ? 

18. How much will a debt of $385.50, contracted Feb. 
15, 1882, amount to Jan. 3, 1884, on interest at 7^ ? 

19. If you save $150 of your ^salary each year, and put 
your savings at interest, at 10^, at the end of each year, 
how much will your savings amount to in 10 years ? 

20. After spending 25^ of my capital, and 25^ of the 
remainder, I had $675. What capital had I at first ? 

21. A merchant bought cassimere, at auction, at 28f^ 
below the manufacturer's price, paying $1.25 a yard for 
it. He retailed it at 22^ above manufacturer's price. At 
what price did he retail it ? 

22. I seU coal at the same price per net ton (2,000 lb.) 
as I pay for it per gross ton (2,240 lb.). What per cent 
profit do I make? 

23. A market -man sells eggs at J cent apiece above 
cost, and makes 25^. What do the eggs cost him apiece ? 
At what price per dozen does he seU them ? 

2Ji,. The premiums paid for insuring four stores in a 
block are $147, $97.50, $153.75, and $107.25 ; and the 
rate is 1^^. What amo\m\. \a \iasv»^ cst^ '^•^^ %\«t^1 
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25. A commission-mercliant in Milwaukee received from 
an Oswego miller $1,000, to buy wheat, after deducting 
his commission at 2^. The merchant paid $1.06^ per 
bushel. How many bushels did he buy ? 

W. If I invest $2,500 in bank-stock, and sell it at an 
advancie of 6^, for how much do I sell it ? 

27. I buy stock at 6 per cent discount, and sell it at 3 
per cent premium, gaining $180. How much did I invest ? 

28. Dec. 15, 1877, a farmer mortgaged his farm for 
$4,850 ; and Sept. 16, 1881, he paid the mortgage, with 
6^ interest. What amount did he pay ? 

29. A note for $754.19, dated Jan. 10, 1881, was paid 
Dec. 14, 1882, with 6^ interest. What amount was paid ? 

30. What sum must be paid to cancel a debt of $219.16, 
which has been due 1 yr. 6 mo. 14 da., at the legal rate of 
interest in this State ? 

31. A man who owned f of a ship, sold 40^ of his share. 
What part of the ship did he then own ? 

32. A grain dealer bought wheat at $1.25 per bushel, 
and sold it at a profit of 20^, making $50 by the transac- 
tion. How many bushels did he buy ? 

33. A merchant sells goods at retail at 30^ above cost, 
and at wholesale at 12^ less than retail price. What is 
his gain per cent on goods sold at wholesale ? 

31i>. A man 27 years of age took out a life-insurance 
policy for $8,000 for the benefit of his wife, at the annual 
rate of $21.70 per $1,000 ; his death occurred at the age 
of 33. How much did the widow receive more than had 
been paid in annual premiums? 

3S. I sold 375 100-pound sacks of Eio coffee, at $ .17i 
a pound, and my commission amounted to $80.27. What 
jper cent commiBBion did I receive '^ 
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4. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is tlie loss of each ? 

6, The total capital of a firm is $75,000, of which 
G's share is \ less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Ke- 
quired, each partner's capital, and each partner's dividend. 

6, Fonr men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8, Two men harvest and thrash 946 bushels of wheat 
for \ of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of ER. stock ; and A's 
annual dividend is $210, B's $400, and C's $240. How 
many shares of stock does each own ? 

. 10. Hilton and Roberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Roberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, -^ of which is A's, f is 
B's, and the remainder is C's. May 1, C buys \ of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, C, and D formed a partnership. A furnished 
4 times as much of the capital as B, B |^ as much as C, 
and J> as much as A and B together. Their profits were 

$1,94:3. 76. What was each paitnaf a diVy'iL^scAX 



SECTION IV. 

INTEREST. 

310. Interest is the sum paid for the use of money. 

330. Principal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

333. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per centj in interest, depends upon the rate of interest 
and the time. 

333. In computations in interest, 

a. Principal = the base ; 

h. Rate of interest x time (in years) =zper cent; 

c. Interest = the percentage. Hence, 

Interest = principal x rate of interest x time. 

Case I. Interest for years. 

Orerf WorJt. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or 3^. 

What is the per cent on 

7. $10 for 7 yr.? 

8. $100 for 1 yr.? 

9. $100 for 2 yr.? 



1. %\ for 3 yr. ? 

2, $3 for 1 yr. ? 
8, $3 for 5 yr. ? 



4. $1 for 8 yr. ? 
6, %\ for 4 yr. ? 
e, $5 for 4 yr. ? 

J5. At 6 per cent per annum, the interest of $1 for 1 
year is % .06. 

What is the interest of 



i. $1 for 7 yr. ? 

2. $J8 for 7 yr. ? 

3. $1 for 6 yr. ? 



4. $50 for 6 yr. ? 

5. $15 for 10 yr. ? 



7. $ .50 for 1 yr. ? 

8, $.60 for 5 \^A 



6. $300 for 4 ^t.A \ 9. %V.ti^ l^x ^ ^xA 
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Problems. 

1. 5% on $415 collections, is how much commission ? 

2. 2j^% on $8,362^^ invested, is how much commis- 
sion? 

3. A real-estate agent sold a house and lot for $2,275. 
How much was his commission, at 2% ? 

^. How much commission will an auctioneer receive 
for selling a stock of goods for $1,976, at 3^? 

5. An agent buys 8,040 lb. of wool, at $ .37^ a pound. 
How much is his commission, at 2j^% ? 

6. I sold 15,000 yards of sheetings, at $.11^. How 
much was my commission, at 1^% ? 

7. $29.80 for collecting $238.40, is at what per cent? 

8. $56.33 for investing $2,319, is at what per cent ? 

9. $1,390 for investment after deducting 5% commis- 
sion, is how much for investment ? How much for com- 
mission ? 

10. $12,400 includes investment, and conmaission at 3^^ 
What is the investment ? What is the commission ? 

11. A druggist sent his broker or agent $2,630 with 
which to buy goods, after deducting his commission of 
2^%. How much did the broker expend for goods ? 

12. A wool buyer receives $5,600 with which to pur- 
chase wool, less 2% commission on the money paid out. 
How much money will he expend for wool ? 

13. A broker received $6,500 with which to buy hops, 
at $ .31|- a pound, after deducting his commission of 4^. 
How many pounds of hops did he buy ? 

On what amount j Ij^. Is $41.70 the commission, at 15^? 
of sales ( 15. Is $450.30 the commission, at l^^'i 

JS. A collector received $123.75 for collecting bills, at 
4^ conunisaion. How muda. laoii^^ ^\^ V^ ^^<i^\,\ 
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III. INSURANCE. 

919\. Insurance is a security against loss or damage. 

Insurance is of various kinds, — as fire insurance, marine in- 
surance, life insurance, health insurance, accident insurance, 

393. Valuation is the sum contracted to be paid to 
the party insured, for property destroyed or damaged. 

303. Premium is the sum paid for the insurance. 

394. A policy is a written contract between the in- 
surer and the insured. 

In computations in insurance, 

a. Valuation =1 base ; \ h. Premium =. percentage. 

Problems. 

1, 4i% on $2,250 valuation, is how much premium? 

2, ^% on $6,287 valuation, is how much premium? 

3, What premium must a grocer pay for a policy of 
insurance of $1,950 on his stock of goods, at IJ^? 

If,, At \% a year, what premium do I pay yearly for an 
insurance of $3,750 on my house ? 

6, What is the annual premium for insuring a steam 
saw-mill for $2,250, at 3f ^ ? 

6. Find the premium on a cargo of flour, shipped from 
New York to Liverpool, insured for $9,000, at \%, 

7. An ocean steamship is insured for $97,500, at f^ a 
voyage. What is the premium per voyage ? 

At what j 8. Is $31.25 the premium on $12,600 valuation ? 
per cent ( 9, Is $97.50 the premium on $6,500 valuation ? 

10. A sliipper paid $37.50 for an insurance of $7,500 
on a cargo of produce. What % premium did he pay ? 

IL An agent took a risk of $2,500 on a stock of stoves, 
and received $50 premium. Wlvafc n«t^ ^Jcl^ .^^^. ^^rssJ^X 

L2 
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Problems. 

i. 5^ on $415 collections, is how much commission ? 

^. i\% on $8,3623*^ invested, is how much commis- 
sion? 

S. A real-estate agent sold a house and lot for $2,275. 
How much was his commission, at 2^ ? 

4. How much commission will an auctioneer receive 
for selling a stock of goods for $1,975, at 2>%% 

5. An agent buys 8,040 lb. of wool, at $ .37^ a pound. 
How much is his commission, at 2^% ? 

6. I sold 15,000 yards of sheetings, at $.11^. How 
much was my commission, at 1^% ? 

7. $29.80 for collecting $238.40, is at what per cent? 

8. $56.33 for investing $2,319, is at what per cent ? 

9. $1,390 for investment after deducting 5^ commis- 
sion, is how much for investment ? How much for com- 
mission ? 

10. $12,400 includes investment, and commission at Z\%. 
What is the investment ? What is the commission ? 

11. A druggist sent his broker or agent $2,630 with 
which to buy goods, after deducting his commission of 
2^^. How much did the broker expend for goods ? 

12. A wool buyer receives $5,600 with which to pur- 
chase wool, less 2% commission on the money paid out. 
How much money will he expend for wool ? 

13. A broker received $6,500 with which to buy hops, 
at $ .31|- a pound, after deducting his commission of 4^. 
How many pounds of hops did he buy ? 

On what amount j H. Is $41.70 the commission, at 15^? 
of sales ( 15. Is $450.30 the commission, at 7}^? 

Jff. A collector received $123.75 for collecting bills, at 
^^ commissioiu How mue\x "caoive^^ ^SlV^ ^i^^^xX 
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III. INSURANCE. 

30 1. Insurance is a security against loss or damage. 

Insurance is of various kinds, — as fire insuratice, marine in- 
surance, life insurance, health insurance, accident insurance, 

999, Valuation is the sum contracted to be paid to 
the party insured, for property destroyed or damaged. 

303. Premium is the sum paid for the insurance. 

394. A policy is a written contract between the in- 
surer and the insured. 

In computations in insurance, 

a. Valuation =1 base ; | b. Premium =. percentage. 

Problems. 

1, 4i% on $2,250 valuation, is how much premium ? 

2, ^% on $6,287 valuation, is how much premium? 

3, What premium must a grocer pay for a policy of 
insurance of $1,950 on his stock of goods, at l\%'i 

4, At \% a year, what premium do I pay yearly for an 
insurance of $3,750 on my house ? 

6. What is the annual premium for insuring a steam 
saw-mill for $2,250, at 3}^ ? 

6. Find the premium on a cargo of flour, shipped from 
New York to Liverpool, insured for $9,000, at \%. 

7. An ocean steamship is insured for $97,500, at \% a 
voyage. What is the premium per voyage ? 

At what j 8. Is $31.25 the premium on $12,500 valuation ? 
per cent ( 9, Is $97.50 the premium on $6,600 valuation ? 

10. A shipper paid $37.50 for an insurance of $7,500 
on a cargo of produce. What % premium did he pay ? 

11. An agent took a risk of $2,500 on a stock of stoves, 
and received $&0 premium. ^\va}u ^^ ^Jcl^ .^^. ^^sJ^\ 

L2 
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12. At f ^, $9.60 is the premium on what valuation ? 

13, A premium of $28.12^, at f^, is on what valuation? 
H. An agent received $9.75 for insuring a bam and its 

contents, at ^%. What was the valuation of the property? 

IV. TAXES. 

995. Taoces are sums of money levied upon persons 
and property, to meet public expenses. 

A priyperty tax is a tax on personal property and real- 
estate ; a poU tax is a tax on the person. 

In computations in taxes, 

a. Valuation ^^ base ; \ h. Tax = percentape. 

Pboblems. 

1. Find the tax on property valued at $2,875, at l.S%. 

2. What is the tax on $932 of valuation, at Afo ? 

3. $3.57 tax on $2^77-3^ valuation, is at what per cent? 
^ The tax on $3,200 is $12. What is the per cent ? 

6. The taxable property in an incorporated village is 
valued at $500,000, and a tax of $1,875 is voted for school 
purposes. What is the per cent of the tax ? 

6. In the same village A's property is assessed at $1,250, 
B's at $1,500, C's at $2,250, D's at $750, and E's at $4,250. 
Allowing 5% for collector's fees, how much tax has each 
one to pay ? 

7. My tax is $15.25, at ly^^. What is the valuation? 

8. What is the assessed value of a farm that is taxed 
$23.37^, at 2^ mills on the dollar ? 

9. The capital of a glass factory is owned by 8 part- 
ners, whose shares are $3,300, $450, $1,200, $2,250, $750, 
$1,800, $600, and $900 ; and repairs are made that cost 
$225, At what per cent must the capital be taxed, to 

pajr for the repairs 1 Sow m\xc3cL im\&\. ^"a.^ ^"astasaT Tjay ? 
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V. CUSTOMS OR DUTIES. 

996. Customs or duties are taxes levied on im- 
ported goods and other property, for the support of the 
General Government. 

a. Imports are goods and other property brought into a 
country. 

h. A custoni'hause is an office at which duties are collected. 
c. A port of entry is a seaport in which a custom-house is 
situated. 

997. A tariff is a list or schedule of the legal rates 
of duties on imports. 

998. Duties are of two kinds, ad valorem and specific. 
a» Ad valorem duties are duties on the net cost of im- 
ports, at the place where they are purchased. 

6. Specific duties are duties on the number or quantity. 

990. Tare, leakdge^ and breakage are deductions 
made, on certain kinds of goods, before specific duties are 
computed. 

a* Tare is a deduction for the weight of the box, cask, bag, 

or case that contains the goods. 
h» LeaUage is a deduction for waste of liquors in casks or 

barrels. 
c» Breakage is a deduction for loss of liquors in bottles. 

300. Gross weight is the weight without deductions. 

301. JVet weight is the weight less the deductions. 

303. An invoice ia a written list of merchandise, 
with prices and charges annexed. 

A manifest is a complete invoice of a ship's cargo. 
303. In computations in duties, 

a. Net value = hose; \ 6. Duty ^ -petcwla^^* 
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Rules fob Computing Duties. 

I. For ad valorem duties : — Multiply the net vahie of 
the imports hy the tariff per cent of duty. 

II. For specific duties: — Multiply the ta/riff rate of 
duty on a ii^nit hy the net number of units. 

Problems. 
1. The gross weight of 225 boxes of raisins is 33J lb. 
per box, and the tare is 25^. What are the duties, at 2J(!5 
per lb. ? 

^. What are the duties on 316 boxes of lemons, invoiced 
at $3.45 per box, at 20^ ad valorem ? 

3. What are the duties on 25 pieces of Brussels carpet- 
ing of 65 yd. each, invoiced at $.43f per yd., the tariff 
rates being $.44 per yd. specific and 35^ ad valorem ? 

-^. A sugar refiner imports 72 hhd. of W. I. sugar, gross 
weight 975 lb. each, tare 12J^, invoice price ^^ per lb. 
The tariff rates are 2^ per lb. specific and 25^ ad valorem. 
What are the custom-house charges ? 

VL STOCKS. 

304. Stock is the money or other property invested 
in the business of a corporation. 

305. A share of stock is one of the equal parts into 
which the stock of a corporation is divided. 

The original value of a share is commonly $100. 

306. The par valtie of stock is 100 per cent. 

307. The market value of stock is the sum for 

which it will sell. 

a. Stock is at par 9 when its market value is 100 per cent; 

b. Stock is above par 9 when its market value is above 100 
per cent ; and 

C0 Stock h below par, when its market value is below 100 
per cent 
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308. Premium is the excess above 100 per cent in 
the value of stock that is above par. 

309. Discount is the deficiency below 100 per cent 
in the value of stock that is below par. 

310. A stockbroker is an agent who buys and sells 
stocks for others. 

311. Brokernge is the commission paid to stock- 
brokers. 

In computations in stocks, 

a. Par value = base; \ 6. Premium or discount = percentage; 
c. Market value = amount or difference. 

Pboblems. 

What is the market j 1, That sells at 7f ^ premium ? 
value of stock ( 2. That sells at 16^ discount? 

-p. -1 , V j S. Premium on 7 shares of stock, at 5^^ above par. 
( -^ Discount on 35 shares of stock, at S^^j^ below par. 

6. If Western Union Telegraph stock is at a premium 
of 15^, how much must be paid for 75 shares ? 

6. $8,98233^ buys how much stock, at lOSJ ; i. e.y at 
3J^ premium ? 

7. $2,S4t6.S7^ buys how much stock, at 93| ; i. e., at 
6^% discount ? 

8. I sell telegraph stock at par that cost me 94. What 
^ do I gain ? 

9. I sell stock at 75 that cost me 80. What ^ do I lose ? 

10. What is the market value of 50 shares of mining 
stock, that sells at 32|^^ below par ? 

11. I bought 15 shares of Novelty Iron Works stock, at 
llfrj-. How much did it cost me ? 

12. A widow invested $787^ in toll-brid^ stcyik^^ 
S70 below par. How many feViaxefik dcvSi ^^\ssr3\ 
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VII. PARTNERSHIP. 

313. A partnership or company is an associa- 
tion of persons for the transaction of business. 

A firm is the name under which a company transacts busi- 
ness. A firm is also called a house* 

313. Partners are the persons associated in a part- 
nership or company. 

a. An active partner is one who takes an active part in 

the management of the business. 
h. A silent partner is one who famishes capital^ but takes 
-no active part in the management of the business. 

c. A general partner is one who is responsible for the 
debts of the company, to the amount of his entire property. 

d» A special partner is one whose responsibility is limited 
to a certain amount, specified in the written articles of 
partnership. 

314. Capital or stock is the money, or its equiva- 
lent, invested in business. 

a. Capital may be money, real estate, personal property, time, 
labor, or skill. 

&• The resources or assets of a company are its entire 
property, including capital, and all demands in its favor. 

c« The liabilities or obligations of a company are its en- 
tire indebtedness, or all demands against it. 

d. Net capital or surplus is the excess of resources over 
liabilities. 

6* A deficit is the excess of liabilities over resources. 

/. When resources exceed liabilities, the company is solvent; 

and when liabilities exceed resources, the company is in» 

solvent or bankrupt. 

SlSs Dividends are the profits divided among the 
partners of a company. 



^ 
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316. Assessments are sums to be paid by the part- 
ners of a company, to meet expenses or cover losses. 

317. Eacli partner's share of a dividend or assessment 
is such a ^ of his share of the capital, as the entire divi- 
dend or assessment is % of the entire capital. 

Ex. M, N, and K are partners ; M furnishes $3,500 of 
the capital, N $2,500, and E $2,000 ; and their profits are 
$3,200. What is each partner's share ? 

Full Solution, 

$Sj200, entire dividend, 
$3,500+ $2,500 + $2,000 = $8,000, entire capital 
$3,200-^ $8,000 = .^0 = ^0 per cent of dividend. 
Ji,0^ of $3,500 = $1,400, M's share. 
4.0^ of $2,500 = $1,000, N's " 
40^ of $2,000 = $ 800, Rh " 

318, EuLE FOB Partnership. 

I. For per cent of dividend or assessment : — Divide tht 
total dimdend or assessment hy the total cwpital. 

II. For each partner's dividend or assessment : — Multi- 
ply his capital hy the per cent of dividend or assessment. 

Problems. 

1. Eeed and Clark form a partnership. Eeed furnishes 
$3,500 of the capital, and Clark $5,000. They gain $2,450. 
What is each partner's share ? 

2. A, B, and hire a pasture for $22.50. A's horse is 
in the pasture 5 months, B's horse 7 months, and C's horse 
6 months. How much of the rent does each pay ? 

3. A carpet factory was damaged by fire to the amount 
of $15,180, and it was insured in the Hanover Ins. Co. for 
$9,000, in the Globe Ins. Co. for $7,200, in the ^tna Ins. 
Co. for $6,000, and in the Franklin Ins. Co. for $5,400, 
How mnch of the loss did each eom^«xi'^ ^'o&XsisA 
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^. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each ? 

6. The total capital of a firm is $75,000, of which 
G's share is | less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Re- 
quired, each partner's capital, and each partner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for \ of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of RR. stock ; and A's 
annual dividend is $210, B's $400, and C's $240. How 
many shares of stock does each own ? 

. 10, Hilton and Roberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Roberts puts in 20 horses 
42 days. How much of the rent ought each to pay 2 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, -^ of which is A's, f is 
B's, and the remainder is C's. May 1, C buys \ of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, C, and D formed a partnership. A furnished 
4 times as much of the capital as B, B ^ as much as C, 
and D as much as A and B together. Their profits were 

$1,943. 76. What was each. if axlueiP^y dXN\^<5oA\ 



SECTION IV. 

INTEREST. 

319. Interest is the sum paid for the use of money. 

330. Frincipal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

323. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per cetU, in interest, depends upon the rate of interest 
and the time. 

333. In computations in interest, 

a. Principal = the base ; 

h. Rate of interest x time (in years) =zper cent; 

c. Interest = the percentage. Hence, 

Interest = principal x rate of interest x time. 

Case I. Interest for years. 

Orcil Work. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or y^. 

What is the per cent on 



1. $1 for 3 yr. ? 

2. $3 for 1 yr. ? 

3. $3 for 6 yr. ? 



7. llOfor 7yr.? 

8. $100 for 1 yr.? 

9. $100 for 2 yr.? 



4. $1 for 8 yr. ? 

5. $1 for 4 yr. ? 

6. $6 for 4 yr. ? 

jB, At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 

What is the interest of 



t $1 for 7 yr. ? 
2. 1.8 for 7 yr. ? 
S. $1 for 6 yr. 1 



Jf. $50 for 6 yr. ? 
5. $15 for 10 yr.? 



7. $ .50 for 1 yr. ? 

8. $.50 for 5 'v-'« 



6. $300 for 4 -^\A \ 9. V^*^^ '^^^ ^ ^.^- 
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33S. 

FOEMULAS 



( I. Int for 1 yr, = prin, X rate of int, 
. ( 11. Int. for yr,z=^prin, X rate of int. for No, of yr. 



Written Work.— Ex. What is the interest of $135.25 
for 3 years, at 6^ ? 

Explanation. — Ist. For 1 year. I 
multiply $135.25, the principal, by 
.06, the rate of interest, and obtain 
$8. Hi 

2d. F<yrZ years. I multiply $8. 11 J, 
the interest for 1 year, by 3, and 
obtain $24.34|, the required in- 
terest. 



Process. 

$135.25 Principal. 

.06 Rate of int 

$8.1150 Int.forlyr. 
3_ 

$2 J^,3 J^5 lut. forSyr. 



Problems. 

1. What is the interest of $467 for 1 year, at 6^? 

2. Find the interest of $321 for 1 year, at 5^. Find 
the amount. 

3. Find the interest of $167.50 for 5 years, at 7^. 

i. What is the interest of $612.75 for 3 years, at 8^? 
6. What sum of money will pay a debt of $165.88, 
1 year after it is due, with interest at 10^ ? 

6. What is the amount of $3,750 for 3 years, at ?>% ? 

7. February 11, 1880, 1 borrowed $2,250. How much 
did the debt amount to, February 11, 1883, interest at 6^? 

8. What is the interest of $560.10 for 2 years, at 7^? 

Case II. Interest for months* 

Oral Work.— 91^^. A. 1. What part of a year is 1 
month ? 



2. Are 6 mo. ? 
S. Are 3 mo. ? 



-J. Are 4 mo. ? 
5. Are 2 mo.? 



6. Are 9 mo. ? 

7. Are 8 mo. ? 



8. Are 5 mo.? 

9. Are 7 mo.? 



B. 1. The per cent on $1 for 1 month is what part of 
the rate on $1 for 1 year \ 
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6, For 4 mo. ? 
6. For 8 mo. ? 



7. For 2 mo. ? 
(^. For 1 mo. ? 



P. For 7 mo. ? 
m For 11 mo.? 



2. At 6^ per annum, what is the per cent on $1 for 6 mo. ? 

5. For 3 mo. ? 
4. For 9 mo. ? 

C ^. The interest of $1 for 1 month is what part of 
the interest of $1 for 1 year ? 

^. The interest of any sum for 1 month is what part 
of the interest of the same sum for 1 year ? 

3, At 6^ per annum, what is the interest of $1 

4. For 1 mo. ? 

6. For 3 mo. ? 



6. For 9 mo. ? 

7. For 4 mo. ? 



8. For 8 mo. ? 

9. For 2 mo. ? 



jr6^. For 7 mo. ? 
ii. For 11 mo.? 



!>• At 6^ per annum, what is the interest of 



1, $4 for 3 mo. ? 

2, $2 for 9 mo. ? 
8. $7 for 4 mo. ? 
4. $10 for 8 mo. ? 



5. $20 for 2 mo. ? 
^. $100 for 1 mo. ? 
7. $40 for 7 mo. ? 
(^. $12 for 11 mo.? 



9. $1 for 1 yr. 6 mo. ? 
i^. $8 for 1 yr. 6 mo. ? 
n, $40 for 1 yr. 4 mo. ? 
i^. $200 for 3 yr. 7 mo. ? 



337. j III. Int for 1 mo, = /^ o/* int for 1 yr, 
Formulas. ( IV. Int, for mo, z=z^^ of int, for 1 yr, x No, of mo. 

Written TForA;.— Ex. "What is the interest of $84.50 
for lyr. 5 mo., at 6^? p^^^^^^ 

Explanation.— M Forlyr, Imulti- $8 A, 50 

.06 



ply $84.50, the principal, by .06, the 
rate of interest, and obtain $5.07. 

%d. For 1 yr. 5 mo.y or 17 mo. 
Since 17 months are ^ years, 
I multiply $5.07, the interest 
for 1 year, by tt, and obtain 
$7. 18, the required interest. 



$5,070 Intforlyr. 
17 



12) $86.19 

$7.18 Int fori yr. 6 mo. 



a. When the time is expressed in months : — Divide the in- 
' terest for 1 year hy 12, and multiply the quotient by the 

number expressing the time in months. 

b. Or, to avoid fractions in the process : — Multiply the in- 
terest for 1 year by the number expressing the tivxe. itv 
monthsy and divide the jjrodwct by 12, 
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Pboblems. 
1. What is the interest of $952.17 for 3 months, at 
^. What is the interest of $187.75 for 5 months, at 4^? 
3. Find the interest of $1,168.48 for 1 yr. 4 mo., at Z\%. 
4-- If I have $938.25 on interest for 4 yr. 10 mo., at 6^, 
how much interest shall I receive ? 

6. What is the amount of $294.25 for 6 mo., at 5% ? 

6. If I give my note for $3,275, Jan. 11, 1882, and pay 
it Feb. 11, 1883, with 7% interest, how much do I pay ? 

7. If I borrow $2,732, at 12^ interest, and pay the debt 
in 1 month, how much do I pay ? 

8. How much must I pay for the rent of a store 
valued at $3,150, for 1 yr, 4 mo., at 7% on the valuation? 

9. How much is the semi-annual interest on a 7% 
mortgage for $1,730 ? 

Case III. Interest for days. 
Oral Work.—aaS. 



A., i. How many days is 
.1 of a mo. ? 

2, Are .3 of a mo. ? 



3, .2 mo. ? 
-J. .6 mo. ? 
5. .4 mo. ? 



6. .9 mo. ? 

7. .O^mo.? 

8. .5|- rao. ? 



How many tenths of a month 
9. Is 1 day? | 10. Are 3 days? 



11. 15 da.? 

12. 9 da. ? 

13. 6 da. ? 
U. 12 da.? 

jB. 1. The per cent on $1 for 3 days is what part of 
the per cent on $1 for 1 month or 30 days ? 
^. At Q% per annum, what is the % on $1 for 3 days ? 



15. 24 da. ? 

16. 18 da.? 

17. 11 da.? 

18. 20 da. ? 



19. 25 da.? 

20. 7 da.? 

21. 16 da.? 
29 da.? 



3. For 15 da.? 
^ For 9 da. ? 



6. For 12 da. ? 
6. For 18 da.? 



7. For 1 da. ? 

8. For 11 da.? 



9. For 20 da, ? 
10. For 25 da.? 



€• 1. The interest of $1 for 3 days is what part of the 
interest of $1 for 1 month ? 

2. The interest of any sum for 3 days is what part of 
the interest of the same sum ioY \ Tciow\\i\ 
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At Q% per annum, what is the interest of $1 



S, For 1 mo. ? 
^ For 16 da.? 



5. For 24 da. ? 

6. For 3 da, ? 



7. For 1 da. ? 
^. For 4 da. ? 



9. For 20 da. ? 
m For 25 da. ? 



ii. Of 16 for 12 da. ? | 12. $25 for 18 da. ? | i^. $100 for 27 da. ? 
2># How many months and tenths of a month 



1. Are 2 mo. 15 da. ? 
^. Are 6 mo. 18 da.? 

7. Are 1 yr. 3 mo. 12 da. ? 



5. Are 1 mo. 21 da.? 
^. Are 10 mo. 6 da.? 



6. Are 7 mo. 25 da. ? 
^. Are 11 mo. 29 da.? 
9. Are 1 yr. 8 mo. 13 da.? 
10. Are 3 vr. 28 da. ? 



8. Are 2 yr. 1 mo. 27 da. ? 

M. At 6^ per annum, what is the interest of $1 



i. For2 mo. 15 da.? 
2. For 3 mo. 3 da. ? 

7. Of $10 for 6 mo. 3 da. ? 

8. Of $7 .for 10 mo. 18 da.? 

9. Of $9 for 7 mo. 17 da.? 



5. For 1 mo. 21 da.? 
Jf.. For 4 mo. 10 da. ? 



5. For 7 mo. 25 da. ? 
^. For 5 mo. 17 da.? 

10. Of $1 for 1 yr. 3 mo. 12 da. ? 

11. Of $10 for 1 yr. 2 mo. 6 da. ? 

12. Of $5 for 4 yr. 4 mo. 20 da. ? 

At any rate of interest, how is the interest of any prin- 
cipal found 
13. For 3 days ? | H. For 1 day ? | 15. For any number of days ? 

339. j V. Int. for 3 da.z=z .1 of int. for 1 mo. 
Formulas. ( VI. Int for da. = .1 of int. for 1 mo. x i the No. of da. 

Written TTorfc.— Ex. What is the interest of $169.75 
for 2 yr. 3 mo. 10 da., at 8^ ? 

Second Process. 
.2yr.3 mo. 10 da. = 27.3i mo. 
$169.75 Prill. 

.08 Rateofiut 



FmsT Process. 
2 yr. 3 mo. 10 da. z^27.3^ mo. 

$169.75 Prin. 

,08 RateofiuL 



12)$13.5800 lutforlyr. 

Int for 1 mo. 
No. of mo, 

Reqnired Int 



$l.lSi 
2 7.8i 



$13.5800 Intforlyr. 

27. 3^ 
12) $371.187 

$30,932 Int.for?^yr. 



$30,932 
The second process avoids comp\ic»\je^ c.QtDL^^3^a^c^^\fi^^5^^^'''^^ 
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Fboblems. 

1. How much interest will I have to pay, at 7^, on a 
loan of $1,296 for 9 mo. 15 da. ? 

2. What is the interest of $716.25 for 1 yr. 24 da., at 6^? 

3. Find the interest of $936 for 3 yr. 2 mo. 29 da., at 10%. 

4. What is the interest of $718 for 1 yr. 14 da., at 6^? 

5. If I borrow $819 for 20 days, at S%, how much inter- 
est must I pay ? 

6. What is the interest of $483.70, from Nov. 23, 1882, 
to Dec. 8, 1883, at 7% ? 

330. Utiles fob Intebest. 

I. To find the interest for 1 yeax:— 
Multiply the principal hy the rate of interest 

II. To find the interest for 2 or more years :— 
Multiply the interest for 1 year hy the nurriber of years. 

III. To find the interest for any other time :— 

Multiply the interest for 1 year hy the time expressed 
in months and tenths of a months and divide the product 
hy 12. 

IV. To find the amount:— 
Add the interest to the principal. 

a. In computations, carry the partial results to four decimal places. 

6. In final results, if the miUs are 5 or more, call ihem 1 cent; 
and if they are less than 5, reject them. 

331. All computations of interest come under this 

Genebal Foemula. 
Principal X rate of i»tcrc«t X time =. IvvUt^^U 
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"What is the interest 

i- 25., Of $387.50 
26- 50. Of $293 
51- 75. Of $7,461.13 
76-100. Of $12,009.08 
101-125. Of $4,731.87 J 

What is the amount 
126-134. Of $82.44 
135-143. Of $316.90 
144-152. Of $2,054 



Pboblems. 

5 yr., 

2 yr. 9 mo., 
'for^ 1 yr. 7 mo. 21 da., |-at^ 

11 mo. 13 da., 

3 yr. 28 da.. 



10^? 

7^? 

IJ^permo.f 

L6;^? 



r7 mo. 10 da., 
^ f or s 2 yr. 1 1 mo., y at ^ 

L 1 yr. 3 mo. 27 da.. 



(5W 

7^? 

6^1 



153. A contractor, while building a church, borrowed 
$13,080 for 7 mo. 15 da., at 8%. How much interest did 
he pay ? 

154. Find the amount of $180 for 2 yr. 2 mo. 20 da., at 6%. 

155. At i% a month, how much will a banker receive 
for the use of $100 for 2 yr. 5 mo. 10 da. ? 

156. A mortgage for $375 has been running 4 yr. 4 
mo. 15 da. How much interest has accrued on it, at 8^? 

157. What is the interest of $873.60, from Feb. 10, 
1881, to Oct. 10, 1882, at 10^? 

158. A note for $1,824.75, dated Oct. 8, 1881, was paid 
Dec. 23, 1882, with Q% interest. What amount was paid ? 

159. fSiS-f^jf. New York, Ju^y 1, 1882. 



^ntee 7nofUM a/ut dcUe, Of hiomiss ^ hay io Siu>nate^ ^a%» 
tfUete^i, dot vauce tecewe(/. 



cJ^emu &^wat€/. 



This note was paid Nov. 17, 1882, with 7^ interest. 
What was the amount? 

160. What is the discount on a bill of goods amounting 
to $237.50, at ZO days, 2i% oft ioT e,^\\\ 
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161. Draw yonr note for $956, bearing date Boston, 
Oct. 9, 1882, payable to James Fields, or bearer, and due 
June 15, 1883, with interest. 

162. Compute the interest on this note, at Q%. 

163. Draw your note for $250, bearing date Chicago, 
Jan. 14, 1882, payable to Thomas Clark, or order, and due 
in 1 year, with 10^ interest after 3 months. 

Find the amount due to-day on this note.' 

164,. A debt of $1,000 due Mar. 2, 1881, was paid Apr. 
17, 1882, with interest at 8%. What was the amount ? 

165. At the date last named, a payment of $350 was 
made. How much was due June 26, 1883 T 

166. Memorandum : — Note for $1,824, dated Philadel- 
phia, Oct. 10, 1881. Payment made of $550, Apr. 25, 1882. 
What was due Jan. 2, 1883, interest at 6^? 

167. f'f.650. St. LouiB, Mo., Aor. 19, 18S0. 

otaet, Qrixlecn 3t^i^nc^iec^ &^mIu Q^oiuzta, u^tin p9Uetea^, dot vaiue 

Indorsements :— June 17,1882, $225; Oct. 24, 1882, 
$475. How much was due on settlement. Mar. 3, 1883, 
interest at 6^? 

168. A wholesale merchant sold a bill of goods amount- 
ing to $3,126^<^, on a credit of 3 months; and for cash 
down, he deducted or discounted 5% from the amount of 
the bill. How much did he receive for the goods ? 

169. An invoice of fancy goods, at retail prices, amounts 
to $920 ; and the discounts are 25^ o£E from the amount 
of the invoice, and S% off from the balance, for cash. 
What is the cash cost of the goods ? 

For otUlines of percentage fot x«svft^,^^^^^<i^'V5>, 
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General Review Peoblems m Peecentage. 

1, At an election, the successful candidate received 
11,480 votes, and the defeated candidate 87^^ of the same 
number. How many votes did both candidates receive ? 

^. A farmer divided 225 acres of land among his 3 
sons, giving 81 acres to the first, 76.5 acres to the second, 
and the remainder to the third. What % of the whole 
number of acres did each receive ? 

3. What is the difference between 33^ and 25J^ of 

480 miles ? 

* 

i. A merchant sold goods at 33 J^ above cost, and re- 
ceived $.45 a yard for them. How much did they cost 
him per yard ? 

6. I sold 2 stones for $24 apiece ; on one of them I 
made 20^, and on the other I lost 20^. What was my 
gain or loss on both ? 

6. If 10^ is lost by selling boards at $7.20 per M, 
what % would be gained by selliug them at $ .90 per C ? 

7. At what price per pound must I sell tea that cost 
$ .75, to make a profit of 20^ ? 

8. A commission-merchant received $157.75 for sell- 
ing flour, his commission being 2^ per cent. For how 
much was the flour sold ? 

9. A lawyer collected $950, and charged 12J^ com- 
mission. What were his fees, and what was the sum to 
be remitted ? 

10. If a tax of $387.75 is paid by an assessment of f 
of 1^, what is the assessed valuation ? 

11. The cost of building a school-house is $935 ; the 
assessed valuation of the district is $34^750^ and A o^xss. 
a farm assessed at $9,475. How tq\3lOsiS&\c^^ XasA 



266 SECOND BOOK IN ARITHMETIC. 

12. A merchant's store is insured for $7,850, at f ^ ; and 
his goods for $12,375, at j^%. What premium does he pay? 

13. A steamship was insured for $87,500, the premium 
being $1,968.75. What was the per cent ? 

14,. If I sell railroad stock which cost me $2,500, at a 
loss of 8j^%, how much do I receive for it ? 

15. How much are 5 shares of bank stock worth at 118 ? 

16. An account of $45.50 has been due 2 yr, 6 mo. 
How much interest has accrued on it, at 6^ ? 

17. What is the interest of $735 from April 9, 1882, 
to July 15, 1884, at 6 per cent ? 

18. How much will a debt of $385.50, contracted Feb. 
15, 1882, amount to Jan. 3, 1884, on interest at 7% ? 

19. If you save $150 of your ^salary each year, and put 
your savings at interest, at 10^, at the end of each year, 
how much will your savings amount to in 10 years ? 

W. After spending 25^ of my capital, and 25^ of the 
remainder, I had $675. What capital had I at first ? 

SI. A merchant bought cassimere, at auction, at 28|^ 
below the manufacturer's price, payiug $1.25 a yard for 
it. He retailed it at 22^ above manufacturer's price. At 
what price did he retail it ? 

22. I sell coal at the same price per net ton (2,000 lb.) 
as I pay for it per gross ton (2,240 lb.). What per cent 
profit do I make ? 

S3. A market -man sells eggs at i cent apiece above 
cost, and makes 25^. What do the eggs cost him apiece? 
At what price per dozen does he sell them ? 

24,. The premiums paid for insuring four stores in a 
block are $147, $97.50, $153.75, and $107.25 ; and the 
rute 28 1^%. What amount \a \ivsaicedL otl ^^'a^ ^\.^^<^^ 
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55. A commission-merchant in Milwaukee received from 
an Oswego miller $1,000, to buy wheat, after deducting 
his commission at 2%. The merchant paid $1.06^ per 
bushel. How many bushels did he buy ? 

56. If I invest $2,500 in bank-stock, and sell it at an 
advanciB of 6^, for how much do I sell it ? 

57. I buy stock at 5 per cent discount, and sell it at 3 
per cent premium, gaining $180. How much did I invest ? 

^8. Dec. 15, 1877, a farmer mortgaged his farm for 
$4,850 ; and Sept. 15, 1881, he paid the mortgage, with 
Q% interest. What amount did he pay ? 

£9. A note for $754.19, dated Jan. 10, 1881, was paid 
Dec. 14, 1882, with 6% interest. What amount was paid ? 

30. What sum must be paid to cancel a debt of $219.16, 
which has been due 1 yr. 6 mo. 14 da., at the legal rate of 
interest in this State ? 

3L A man who owned f of a ship, sold 40^ of his share. 
What part of the ship did he then own ? 

3S. A grain dealer bought wheat at $1.25 per bushel, 
and sold it at a profit of 20^, making $50 by the transac- 
tion. How many bushels did he buy ? 

33. A merchant sells goods at retail at 30^ above cost, 
and at wholesale at 12^ less than retail price. What is 
his gain per cent on goods sold at wholesale ? 

34>. A man 27 years of age took out a life-insurance 
policy for $8,000 for the benefit of his wife, at the annual 
rate of $21.70 per $1,000 ; his death occurred at the age 
of 33. How much did the widow receive more than had 
been paid in annual premiums? 

3S. I sold 375 100-pound sacks of Eio coffee, at $ .17^ 
a pound, and my commission amounted to $80.27. What 
per cent commission did I xeeewe'^ 
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If,. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each ? 

5. The total capital of a firm is $75,000, of which 
G's share is | less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Ke- 
qnired, each partner's capital, and each partner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for \ of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of RR. stock; and A's 
annual dividend is $210, B's $400, and C's $240. How 
many shares of stock does each own ? 

. 10. Hilton and Roberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Roberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, -^ of which is A's, f is 
B's, and the remainder is C's. May 1, C buys \ of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, C, and D formed a partnership. A furnished 
4 times as much of the capital as B, B |^ as much as C, 
and D as much as A and B together. Their profits were 

$1,943.76. What was each paxlTLet*«> dcm^<soA.\ 



SECTION IV. 

INTEREST. 

319. Interest is the sum paid for the use of money. 

330. Principal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

323. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per centf in interest, depends upon the rate of interest 
and the time. 

333. In computations in interest, 

a. Principal = the base ; 

b* Mate of interest x time (in years) =zp€r cent; 

c. Interest = the percentage. Hence, 

Interest =princvpal x rate of interest x time. 

Case I. Interest for years* 

Oral Work. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or -j^. 

What is the per cent on 

1. $1 for 3 yr. ? 4. $1 for 8 yr. ? [ 7. |10 for 7 yr. ? 

2. $3 for 1 yr. ? 5. $1 for 4 yr. ? 8. $100 for 1 yr. ? 
8. $3 for 5 yr. ? 6. $5 for 4 yr. ? 9. $100 for 2 yr. ? 

jB. At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 

What is the interest of 



1. Il for 7 yr. ? 
£. $.8 for 7 yr. ? 
A $1 for 6 yr. F 



^. $50 for 6 yr. ? 
5. $15 for 10 yr.? 



7. $.50 for 1 yr.? 

8. $ .60 io^ 5 ^^A 



6. $300 for 4 ^t.'\ \ 9. V^.^^ 'Lo^ ^ ^.^^^ 



SECTION III. 

SPECIAL APPLICATIONS OF THE FIVE GENERAL CASES. 

I. PROFIT AND LOSS. 

386. Froftt is the sum above cost for which goods 
are sold. 

887, Loss is the sum below cost for which goods are 
sold. 
In computations in profit and loss, 

a. Cost = base; | b» Profit or loss = percentage ; 
c. Selling price = amount or difference, 

Peoblems. 

1. 10% profit on $2.50 cost, is how much profit ? 

^. S% loss on $7.25 cost, is how much loss ? 

3. I bought vinegar at $ .16 a gallon, and sold it at a 
profit of ?>Q\%, How much did I gain on a gallon ? 

i. A man sold a city lot that cost him $160, at an 
advance of 212J^. How much did he gain ? 

6. I bought a carriage for $187.50, and sold it at a loss 
of 12J^. How much did I lose ? 

6. If a milliner sells ribbon that cost $ .31J a yard, at 
a profit of 20^, how much does she gain on a yard ? 

7. Cost, $ .40 ; profit, 62|^. "What is the selling price ? 

8. Cost, $1.20 ; loss, 33^^. What is the selling price ? 

9. The bread made from a barrel of flour weighs 4S)% 
more than the flour. How many pounds does it weigh ? 

10, A grocer sold tea that cost him $ .78 a pound, at a 
}osB oi 15^. At what price per pound did he sell it ? 
-/-/: Mark siJt that cost $2.60 iper ^^t^^\o ^^^X.^'^^oVrs.. 
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1^, Mark silk that cost $2.60 per yard, to sell at 25^ gain. 
IS, Mark gold pens that cost $1.25, to sell at 60^ profit, 
i^. Mark kid gloves that cost $ .93f , to sell at ^\% loss. 

15, % .87^ profit on $10.50 cost, is what per cent? 

16, % .02J loss on $ .15 cost, is what per cent ? 

17, A flour dealer bought flour for $6.56 a barrel, and 
sold it for $7.31. What % did he make ? 

18, What ^ do I make, by selling eggs at f of their cost ? 

19, If kerosene is bought at |- of the market price, and 
sold at 10^ below the market price, what % is lost ? 

W, I sell for $5 what cost me $4.25. What ^ do I gain ? 

21, I sell for $ .30 what cost me $ .37^. What ^ do I lose ? 

22, A jeweler sold a watch for $112.50, which was 15^ 
advance on the cost. How much was the cost ? 

23, A gentleman sold a horse and harness for $187.50, 
which was 10^ less than cost. How much was the cost ? 

21i„ $ .90, the retail price of a book, is 40^ above the 
wholesale price. What is the wholesale price ? 

II. COMMISSION. 

288. An agent is a person authorized to transact 
business for another. 

389. A commission'^merchant is a merchant who 
buys or sells goods or other property as an agent for others. 

390. Commission is a percentage paid to an agent 
for transacting business. 

In computations in commission, 
a. Sum expended or collected by agent = base ; 
6. Commission = percentage ; 
c. Sum collected or expended^ 'plxi^ commmxou -=. amoutvX. 



236 SECOND BOOK IN ARITHMETIC. 

66, I am building a carnage -house 19 by 28 feet. 
How much will the 2-inch plank for the floor cost me, at 
$17.50 per M ? 

67. A wagon box is 9 ft. 9' long, 3 ft. 4' wide, and 2 ft. 2' 
deep, inside measurements. How many bushels of wheat 
will it hold, if filled even full ? How many bushels of 
potatoes ? 

68, A cellar, 21.5 ft. by 29.5 ft. has a cement floor. 
How much did it cost, at $1.15 per sq. yd. ? 

69, What is the value of a stick of ship timber 32 ft. 
long and 16' by 20', at $18 per C ? 

70. At $1.18f per perch for stone and labor, what will 
be the cost of the two abutments of a bridge, each 24 ft. 
long, 11 ft. wide at the bottom, 7 ft. wide at the top, and 
15 ft. high ? 

71. A farmer built a stone fence 72 rd.long, 3 ft. 6' high, 
2 ft. thick at the bottom, and 1 ft. thick at the top. How 
many cords of stone did he use ? 

7^. A mow of hay 1 rd. square at the ends and 33 ft. 
long, contains how many tons ? 

73, A coal-house 15 ft. by 8 ft. by 7^ ft. will store how 
many bushels of coal ? 

7Ji>. At 40^ per bunch for lath, and 22^ per square yard 
for lathing and plastering, what will it cost to lath and 
plaster this room, making the customary allowance for 
openings ? 

75. What must be the length of a bin 6J ft. wide and 
4J ft. deep, to contain 2J times as much as a bin 7 ft. long, 
5 ft. wide, and 3f ft. deep ? 

76, A packing-box made of 1-inch lumber is 2 ft. 4i* 
wide and 1 ft. 6^' deep, inside measurement ; and its ca- 

pacity 28 12 cu. ft. 587.1 cu. in. What are the outside 
dimensiona of the box 1 



CHAPTER VII. 

PERCENTAGE. 



SECTION I. 



NOTATION. 



306. The term per cent means by the hundred. 

1 per cent is one of every hundred, or one hundredth. 

6 per cent is 6 of every hundred, or 6 hundredths. 

16| i)er cent is 16f of every hundred, or 16| hundredths. 

A* How many hundredths of a number 



1. Is 1 per cent of it ? 

2, Are 3 per cent of it ? 



3. 5 per cent ? 
J^ 7 per cent ? 



6. 8 per cent ? 
^.10 per cent? 



What fractional part of a number, in its lowest terms. 



7. Is 20 per cent of it ? 

8. Is 25 per cent of it ? 

9. Is 50 per cent of it ? 



10. 6 J per cent ? 

11. 12J per cent? 

12. 33^ per cent ? 



13. 100 per cent ? 
H. 140 per cent? 
15. 116| per cent? 



jB. 1. What per cent of any number is |- of it ? 



i^. iof it? 
5. I of it? 
^iofit? 
5. f of it? 
& I of it? 



7. I of it? 

^. I of it? 

9. fofit? 
i^T^of it? 
ll.-f^oiii'i 



12.^01^ 
13. ^of it? 

15. ^of it? 

16. ^of it? 



17.\\oiii'i 

18. A of it? 

19. it of it? 

20. 3%-of it? 

21. The whole of it! 



C 1. What decimal part of a 
number is \ per cent of it ? 



2. J per cent ? 
S. -J- per cent ? 
-J. t*5-per cent ? 



5. J per cent ? 

6. \ per cent ? 

7. -^ per cent ? 



8. What fractional part of a 
number is J per cent of it ? 



9. \ per cent ? 
10. \ per cent ? 
ii. ^ per cent ? 



i^. I per cent ? 
13. f per cent ? 
H' f per cent ? 



367. The commercial sign^ %^ signifies per cent. 
15^ aignMea 15 hundredths, and is te«A " \^ ^^x e«QX'^ 
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Per cent may be applied to any number. 

40 per cent of 1 bushel = .40 bu. = ^ bu. = { bu. 
14J " '* " 365 days = .145, or ^ of 865 days. 
7 " " " $85.43 = .07, or ^J^ of $85.42. 
16t ** " " 93J = .16}, or i^js> or \ of 93J. 



126^ is 1.25, Off 
308^ is 3.08, or fj. 



12J^^ is .12J^, or .125, or \, 

i^ is .25^, or .OOJ, or .0025. Hence, 

368. I. To express per cent decimaUy^ two decimal fig- 
ures are required. 

II. To express 100 per cent or more^ am, integer or a 
mixed dedmxil number is required. 

III. To express parts of 1 per cent, either decimal fijg- 
ureSy or fractions at the right of humdredths^ are required. 



\ii> or .5^ is .OOi^ or .005. 
\ii or .20^ is .00^ or .003. 



\i or .375^ is .oof or .00375. 
^^ or .33^j^ is .00|. 



Write ( 8 per cent 5 per cent 40 per cent 33 per cent 
decimaUy ( 3 per cent 10 per cent 14 per cent 65 per cent. 

Keadandwrite j 12^ 10^ 56^ 16|^ 31.25^ 200^ 
decimally ( 9^ 90^ 64^ 18.7^ 114^ J^ |^. 

Read as per cent .07 .30 .19 1.37 2.038 .44f .08^. 

369. JPercentage is t^lie process of finding any num- 
ber of hundredths of a number. 

In this process three elements are considered, viz., the 
per centy the hase^ and the percentage. 

370. The per cent is the decimal that expresses the 
number of hundredths of the base to be found. 

371. The base is the number the hundredths of which 
are to be found. 

373. The percentage is the result obtained by find- 
ing the required number of hundredths of the base. 

373. The amount is the base plus the percentage. 

JSfT40 The difference is t\ie\>2^e Toimj^ ^^ ^t^^^j^. 



SECTION II. 



THE FIVE GENERAL CASES OF PERCENTAGE. 

Case I. Base and per cent griven, to find percentagre. 
Oral Work. — 375. 1. How much is 7^ of 50 bushels ? 

7 per cent of a number is 7 times 1 hmidredth of it ; 1 hun- 
dredth of 50 bushels is .5 of a bushel, and 7 times .5 of a bushel 
are 3.5 bushels. 

^. 15^ of 80 boxes of raisins are how many boxes ? 

15 per cent of a number is 15 hundredths, or 3 twentieths, of 
it; and 3 twentieths of 80 boxes of raisins are 12 boxes. 



How much is 

S- 7. 1 per cent 

8-12. 4 per cent 

lS-17. 5 per cent 

18-22. 8 per cent 

23-27. 6 per cent 



^of 



600? 
150? 

70? 

36? 
325? 



How much is 
28-32. 26^ 
33-37. 12}^ 
38-4^. 60^ 
4^-47. 66|^ 
48-52. 80^ 



of^ 



400 acres ? 
75 melons? 
120 horses? 

9 days ? 
6.6 dollars? 



f S3. 5^ of 140 cd. of wood. 
Find \ 54. 8^ of 250 yd. of sheetings. 



56. 12|^of$75. 
^57. 30^ of 190 mi. 
( 55. 3^ of 50 thousand shingles. 58. 6J^ of 240 bu. 

(2^» ) . {^' ] What is the 

59-67. The base is •< 60, >• and the per cent is •< 15, >• ^ ^ 

376. The percentage is the product of the base multiplied by 

the per cent. 

Problems. 

Written Work. — 1. 8% of a flock of 475 sheep are 
black. How many black sheep are in the flock ? 

2. At a school of 125 pupils, the average daily attend- 
ance is 88^ of the whole number. What is the daily at- 
tendance ? 

3. From a cask of 44 gallons of oil, 74^% leaked out. 
How much oil leaked out ? 
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4^ 62^% of a townfihif) of Western land is prairie. i5ow 
many acres of land in the township are prairie ? 

6. A farmer raised 9,875 bushels of grain, 12|^^ of which 
was barley. How many bushels of barley did he raise? 

6. llf ^ of an army of 63,000 men are riflemen. How 
many men are riflemen ? 

7. A dealer bought 6,250 tons of coal, SS% of which was 
Lehigh, 46^ Lackawanna, and the balance Pittston. How 
many tons of each kind of coal did he buy ? 

8. A man thrashed 6,319 bushels of oats for 12J^ of 
them. How many bushels of oats did he receive ? 

Case II. Percentagre and base griven, to find per cent. 
Oral Work. — ^277. i. 3 is what per cent of 15 ? 

3 is 3 fifteenths or 1 fifth of 15. Since 15 is 100 per cent 
of itself 1 fifth of 15 is 1 fifth of 100 per cent, or 20 per cent. 



S. What per cent of 18 is 9 ? 



5. Of 26 is 10? 

4. Of 46 is 7? 

5. Of 120 is 12? 

6. Of 22.5 is 7^? 



7. Of 2 is i? 
^. Ofiisf? 
9. Of $72 are $6 ? 
10. Of $52 are $13? 



15. Of 6 bu. 1 pk. are 1 bu. 3 pk. ? 



What per cent 

11. Of 600 bu. are 50 ba. ? 

12. Of 76 gal. are 15 gal.? 
IS. Of 30 mo. are 10 mo.? 
U. Of 380 ft. are 19 ft.? 

i^. Of |h.is|h.? 



What is the 
per cent ? 



17-25. The base is \ lo, I *°^ ^^^ ^f \ ^i. 

I 1.5,) rentage « (2.5. 

278. The per cent is the quotient of the percentage divided 
by the base. 

Peoblems. 

Written Work. — 1. $15 per acre for the use of gar- 
den land valued at $250 per acre, is what % on the value 
of the land ? 

^. 25 busbela of oats are >N\iat % ol ?>fi^^ \>ro^<^lit 
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3. A farmer harvested 270 busliels of potatoes from 18 
bushels of seed. The seed was what % of the yield ? 
4- The yield was what % of the seed ? 

5. A sheep grower sold 95 sheep from a flock of 475. 
What % of the flock did he sell ? 

6. $119 are what % of $340? 

7. A house, worth $7,500, rents for $600 a year. What 
% on its value does it rent for ? 

8. A fruit grower transplanted 250 peach-trees, and 45 
of them died. What % of them died ? 

9. 975 acres of a Southern plantation of 12,350 acres 
are marsh. What % of the plantation is marsh ? 

10. A fruit dealer bought a cargo of 85,744 oranges, 
and lost 5,359 of them. What % of the cargo did he lose ? 

Case III. Percentagre and per cent given, to find base. 
Oral Work. — ^379. 1. 21 is 6 per cent of what number? 

21 is 6 per cent of 100 times 1 sizth of 21 ; 1 sixth of 21 is 
3.5, and 100 ttmes 3.5 are 350. 

^. 75 is 10 per cent of what number ? 

Since 10 per cent of any number is 1 tenth of the niunber, 75 
is 10 per cent, or 1 tenth, of 10 times 75; or 750. 

What is the number of which 



5. 10 is 40^? 
i. 12 is 10^? 

6. 9 is 33^^ ? 

6. 8 is 25^? 

7. 4is8i^? 



8. 2iis \m\ 

9. \ is 60^ ? 

10. I is 76^? 

11. $60 are 120^? 

12. I mi. is 175^? 



13. 30 lb. are 5^ ? 
U. 13 da. are 26^? 

15. 26T.are62i^? 

16. ^ rd. is .3^ ? 

17. 1i gal. are 2}^ ? 

6. 

8. 5- What is the base? 

7. 



7.5, \ and the 
18-26. The percentage is \ 42, >• per cent 

2i, ) is 

J880. The hose is the quotient of the percentage divided h\^ thi^ 
per cent 

L 
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Problems. 

Written Wark.—L A merchant vessel has 169 tons 
of hides on board, which are \Z% of the whole cargo. 
How many tons are there in the cargo ? 

2. The distance between two stations on a railroad is 
11.5 miles, and this is VHyfo of the whole length of the 
road. What is the length of the road ? 

S, A gentleman sold his house and lot for \%% above 
cost, and made $500. How much did the property cost ? 

^. Monday my sales amounted to $237.50, which was 
12^^ of my sales for the week. How much were my 
sales for the week ? 

5. A grocer sold 10 sacks of coffee, which was yfo of 
his whole stock. How many sacks of coffee had he ? 

6. This year a planter sold his cotton at 9 cents a 
pound, which was 80^ of the price he received last year. 
At what price did he sell his crop last year ? 

7. A certain school closed its winter term with 115 
pupils, which was 92^ of the number with which the term 
began. With how many pupils did it begin? 

5. 7.5 sq. rd. of land are 6^ of how many square rods ? 

9. % .30^ are 120^ of how much money ? 

10. \ lb. of tea is ^\% of a package of how many pounds ? 

Case IV. Base and per cent griven, to find amount 
or difference. 

Oral Work.. — ^881. 1, The base is 25, and the per cent 
is 20. What is the amount ? 2, What is the difference ? 

For the amount.— 25 plufl 20. per cent of 25 is 120 per cent 
of 25, or 6 fifths of 25, which is 30. 

Far the difference,— 25 minus 20 per cent of 25 is 80 per cent 
€}f25, or 4 fifths of 25^ which U 20. 



to find 3 amount, 
the I difference. 
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What is the amount, and what is the difference, 
3. When the base is 60, and the per cent is 15 ? 
4>. The base being 14 mo., and the per cent 26 ? 

5. The per cent being 33^, and the base 27 cu. ft. ? 

6. If the base is $6.4, and the per cent is 6 J ? 

7. When -J yd. is the base, and 8^ the per cent ? 

^-^5. Given, j^g' \ and the ( ^^ 
the base j ^^^^ j per cent | ^^^ 

282, I. The amount is the product of the base multiplied by 
1 plus tlie per cent ; and 

II. The difference is the product of the base multiplied by 1 
minus the per cent. 

Peoblems. 

Written Work. — 1. If oak bark is worth 25% more 
than hemlock, and hemlock sells at $6.72 a cord, how 
much is a cord of oak bark worth ? 

5. A lady having $600, paid 18^ of it for a parlor 
organ. How much money had she left ? 

3. Last year a merchant bought table linens at 60^ a 
yard, but this year he pays 37^^ more for the same class 
of goods. How much does he pay per yard this year ? 

i. A gentleman having $876 deposited in a bank, check- 
ed out 62^^ of it. How much remained on deposit ? 

6. If a man's income is $800, and he expends 66f^ of 
it, how much does he save ? 

Case Y. Amount or difference and per cent given, 
to find base. 

Oral Work. — 288. 1. The amount is 30, and the per 

cent is 20. What is the base ? 

Bince 30 — the aznount — is 100 per cent plus 20 per cent; or 
120 per cent of the base, the base is tha c^ontteoS^ ol^^ Qo^^^s^ 
by 2,20 or f, wbioh im 2.5. 



Given, 



"■ to find the base. 
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S, The difference is 24, and the per cent is 26. What 

is the base ? 

Since 24 — ^the difference — ia 100 per cent minns 25 per cent, 
or 75 per cent of the base, the base is the quotient of 24 di- 
vided by .75 or |, which is 32. 

^ S, Amount, 36; per cent, 12^; 

j^. Amount, 69; per cent, 15; 

5, Amount, 17^; per cent, 25; 
, 6. Amount, $6.8 ; per cent, 6 J ; ^ 

7. What number of cows, plus 16^ of the number, 
equals 87 cows ? 

8. How much money, less 78^ of itself, leaves $44 ? 

9. How many yards, less &% of the number, equals 57 
yards? 

.10. What number, plus 7% of the number, equals 321 ? 

11. Any amount is the base, or 100 per cent, plus what? 

12. Any difference is the base minus what ? 

284. The base is the quotient 

1. Of the amount divided by 1 plus the per cent; or 

2. OJ the difference divided by 1 minus the per cent. 

Pboblems. 
WriUen Work. — 1. By selling a piano for $540, 1 
gain 20 per cent. What did it cost me ? 

2. Sold a carriage for $270, which was 20^ less than it 
cost. What was the cost ? 

3. This year a lawyer's receipts from his practice are 
$2,662.50, wliich is 42^ more than they were last year. 
How much were his receipts last year ? 

^. A physician saves $56 a month, and his expenses 
are 60^ of his yearly income. What is his income ? 
5. My income is S% greater this year than it was last, 
and this year it is $1,890. Ho^ iiL\vek^^\\.\^\»^<5a3t^ 
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6. A manufacturer sells reapers at $126 apiecje, and 
gains 40^. How much do they cost him apiece ? 

7. 44 yards of cloth measured 2^% more before being 
sponged than after. What was its length after being 
sponged ? 

285. Rules for Percentage. 

I. Base and per cent given, to find percentage:— 
Multiply the hose hy the per cent 

II. Percentage and base given, to find per cent:— 
Divide the percentage hy the hose, 

III. Percentage and per cent given, to find base:— 
Divide the percentage hy the per cent. 

lY. Base and per cent given, to find amount or 
difference :— 

1. For the amount : — Multiply the hose hy 1 plus the 
per cent. 

2. For the difference :-'-J/t^Z^^Zy the hose hy 1 minus 
the per cent. 

V. Amount or difference and per cent given, to 
find base:— 

1. Dvvide the amount hy 1 plus the per cent; or 

2. Divide the difference hy 1 minus the per cent. 

a» The terms base, per cent, and percentage correspond to 
the terms multiplicand, multiplier, and product. Hence, 

Any two of the three terms — base, per cent, percentage — 
being given, the third term may be found. Thus : 

6. In multiplication c. In percentage 

I. MuUiplieandXmtUtij)li€r==product. Hence, I. Base X per cent =percerUage. 

__ Troduct w 1' J TT TT PcrcerUage 

IL ; — ; — = mitUipltcana. Hence, IL — = base, 

multiplier per cent 

-_ Product , . ,. , „, Pei-ccntage 

IIL — —— = muUiplter. Hence, HI. r — Y^ cwX. 

mmttpttcana ooAe 
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4^. Find the area of a field 40 rd. long, 15 rd. wide at 
one end, and i rd. wide at the other. 

46, What is the volume of a space 22.5 ft. by 6.4 ft. by 
3.25 ft. ? 

4^7. Find the cubic contents of a marble slab 6 ft. long, 
2 ft. 6' wide, and SJ' thick. 

4^. In a school room 32 ft. long, 24 ft. wide, and 12 ft. 
6' high are 60 pupils, each breathing 12^ cu. ft. of air per 
hour. In what time will they breathe as much air as the 
room contains ? 

49. In digging a mill-race 120 rd. long and 30 ft. wide, 
5,500 cu. yd. of earth were removed. What was the depth 
of the race ? 

60. A pile of 4-foot wood 24 rods long contains 100 
cords. What is its height ? 

51. How many more bushels of barley than of com in 
the ear, can be stored in a bin 12f ft. long, 8 ft. wide, and 
5.5 ft. deep? 

62. How many sheets of roofing tin, each covering 14' 
by 22', will cover 3.5 squares of roof ? 

63. At $ .25 per sq. yd. for plastering, and $,50 per roll 
for paper-hanging, what will it cost to plaster and paper a 
room 18 ft. by 16 ft. by 9.5 ft., the paper being i yd. wide, 
and 9 yd. in a roll ; and making allowance, in papering, for 
2 windows, each 3 ft. by 6 ft., and 3 doors, each 3 ft. 6' by 
7 ft. 6'? 

5^. A sewer 2f mi. long, 5 ft. wide, and 12 ft. deep, cost 
$6,468. What did it cost per cubic yard ? 

66. Find the cost of digging a cellar 27 ft. by 19 ft. by 
7 ft., at $ .18 per cubic yard. 

66. A rock excavation 20 ft. long, 10 ft. wide, and 9 ft. 
deep will bold how many barrels oi \j«^\*^t*^ 



REVIEW PROBLEMS IN MEASUREMENTS, 235 

67. What depth of rain-fall upon a roof 30 by 40 feet 
will fill an 80-hogshead cistern ? 

58. How many bricks are in the walls of a chnrch 60 ft. 
long, 40 ft. wide, the side walls 28 ft. high, the gable peaks 
46 ft. & high, and the walls 1 ft. thick ; allowances being 
made for one half of the openings, which are {a) one 
door-way 7 ft. by 12 ft., (J) two door-ways each 8 ft. 2' by 
8 ft. 6', ((?) ten windows each 3 ft. by 8 ft. &f and {d) ten 
windows each 3 ft. by 7 ft. 6'? 

69. Allowing 22^ bricks to make a cubic foot of brick 
waU, what part of the wall consists of mortar ? 

60. At 33^^ per sq. yd. for labor, and $7.50 per M for 
brick, what will a contractor receive for a brick pave- 
ment in a court 3 rd. long and 40 ft. wide, the brick being 
laid flatwise ? 

61. At $ .93f per perch for the stone, and $1.25 per 
cubic yard for the mason work, what is the cost of a par- 
tition wall between the cellars of two stores, the wall being 
72 ft. long, 8 ft. high, and 18' thick, and 1 perch of stone 
making 22 cubic feet of masonry ? 

6^. Find the cost of 9 pieces of floor joists 13 ft. long 
and 2' by 9', at $14.50 per M. 

63. How many tons are there in a stack of hay 22 ft. 
by 35 ft. on the ground, 12 ft. high to the slope, and the 
ridge of the roof -shaped top — ^which extends lengthwise, — 
15 ft. higher than the sides ? 

6Ji,. How much 1^' flooring will be required for a school 
room 32 ft. by 48 ft., and a class room ^ as long and J as 
wide? 

65. At $16.25 per M, what must I pay for 8 boards 
18 feet long, 14 inches wide at one end, and ta^erluj^ Iq ^ 
point i 
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45. Find the area of a field 40 rd. long, 15 rd. wide at 
one end, and i rd. wide at the other. 

46. What is the volume of a space 22.5 ft. by 6.4 ft. by 
3.25 ft. ? 

47. Find the cubic contents of a marble slab 6 ft. long, 
2 ft. 6' wide, and SJ' thick. 

4^. In a school room 32 ft. long, 24 ft. wide, and 12 ft. 
6' high are 60 pupils, each breathing 12|^ cu. ft. of air per 
hour. In what time will they breathe as much air as the 
room contains ? 

49. In digging a mill-race 120 rd. long and 30 ft. wide, 
5,500 cu. yd. of earth were removed. What was the depth 
of the race ? 

60. A pile of 4-foot wood 24 rods long contains 100 
cords. What is its height ? 

61. How many more bushels of barley than of com in 
the ear, can be stored in a bin 12f ft. long, 8 ft. wide, and 
5.5 ft. deep? 

62. How many sheets of roofing tin, each covering 14' 
by 22', will cover 3.5 squares of roof ? 

63. At $ .25 per sq. yd. for plastering, and $,50 per roll 
for paper-hanging, what will it cost to plaster and paper a 
room 18 ft. by 16 ft. by 9.5 ft., the paper being ^ yd. wide, 
and 9 yd. in a roll ; and making allowance, in papering, for 
2 windows, each 3 ft. by 6 ft., and 3 doors, each 3 ft. 6' by 
7 ft. 6'? 

64* A sewer 2f mi. long, 5 ft. wide, and 12 ft. deep, cost 
$6,468. What did it cost per cubic yard ? 

66. Find the cost of digging a cellar 27 ft. by 19 ft. by 
7 ft., at $ .18 per cubic yard. 

66. A rock excavation 20 ft. long, 10 ft. wide, and 9 ft 
deep will hold how many baxreVs oi \j«iX.^T\ 
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67. What depth of rain-fall upon a roof 30 by 40 feet 
will fill an SO-hogshead cistern ? 

58. How many bricks are in the walls of a church 60 ft. 
long, 40 ft. wide, the side walls 28 ft. high, the gable peaks 
46 ft. 6' high, and the walls 1 ft. thick ; allowances being 
made for one half of the openings, which are (a) one 
door-way 7 ft. by 12 ft., (J) two door-ways each 8 ft. 2' by 
8 ft. 6', {c) ten windows each 3 ft. by 8 ft. 6', and {d) ten 
windows each 3 ft. by 7 ft. 6'? 

59. Allowing 22^ bricks to make a cubic foot of brick 
wall, what part of the wall consists of mortar ? 

60. At 33^^ per sq. yd. for labor, and $7.50 per M for 
brick, what will a contractor receive for a brick pave- 
ment in a court 3 rd. long and 40 ft. wide, the brick being 
laid flatwise ? 

61. At $ .93f per perch for the stone, and $1.25 per 
cubic yard for the mason work, what is the cost of a par- 
tition wall between the cellars of two stores, the wall being 
72 ft. long, 8 ft. high, and 18' thick, and 1 perch of stone 
making 22 cubic feet of masonry ? 

62. Find the cost of 9 pieces of floor joists 13 ft. long 
and 2' by 9', at $14.50 per M. 

63. How many tons are there in a stack of hay 22 ft. 
by 35 ft. on the ground, 12 ft. high to the slope, and the 
ridge of the roof -shaped top — which extends lengthwise, — 
15 ft. higher than the sides ? 

6Ji,. How much IJ' flooring will be required for a school 
room 32 ft. by 48 ft., and a class room ^ as long and ^ as 
wide? 

65. At $16.25 per M, what must I pay for 8 boards 
18 feet long, 14 inches wide at one end, and tapering to a 
point i 
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12. At f^, $9.50 is the premium on what valuation? 

13. A premium of $28.12^, at f^, is on what valuation? 
H. An agent received $9.75 for insuring a barn and its 

contents, at ^%. What was the valuation of the property ? 

IV. TAXES. 

39S« Taxes are sums of money levied upon persons 
and property, to meet public expenses. 

A property tax is a tax on personal property and real- 
estate ; a poll tax is a tax on the person. 

In computations in taxes, 

a. Valuation =z base ; \ 6. Tax z=: percentage. 

Problems. 
1. Find the tax on property valued at $2,875, at l.S%. 
^. What is the tax on $932 of valuation, at A% ? 
3. $3.57 tax on $2,77^^ valuation, is at what per cent ? 
^. The tax on $3,200 is $12. What is the per cent ? 

5. The taxable property in an incorporated village is 
valued at $500,000, and a tax of $1,875 is voted for school 
purposes. What is the per cent of the tax ? 

6. In the same village A's property is assessed at $1,250, 
B's at $1,500, O's at $2,250, D's at $750, and E's at $4,250. 
Allowing 5% for collector's fees, how much tax has each 
one to pay ? 

7. My tax is $15.25, at Ij^^- ^^VTiat is the valuation? 

8. What is the assessed value of a farm that is taxed 
$23.37^, at 2^ mills on the dollar ? 

9. The capital of a glass factory is owned by 8 part- 
ners, whose shares are $3,300, $450, $1,200, $2,250, $750, 
$1,800, $600, and $900 ; and repairs are made that cost 
$225. At what per cent must the capital be taxed, to 

pajr for the repairs ? How mac\L imjk&l ^ss^V ^axtaar -Qay ? 
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V. CUSTOMS OR DUTIES. 

396. Customs or duties are taxes levied on im- 
ported goods and other property, for the support of the 
General Government. 

a. Imports are goods and other property brought into a 

country. 
b» A custoni'house is an office at which duties are collected. 
c. A port of entry is a seaport in which a custom-house is 

situated. 

397. A tariff is a list or schedule of the legal rates 
of duties on imports. 

398. Duties are of two kinds, ad valorem and ypecific. 

a. Ad valorem duties are duties on the net cost of im- 
ports, at the place where they are purchased. 

b. Specific duties are duties on the number or quantity. 

399. Tare, leakage, and breaJcage are deductions 
made, on certain kinds of goods, before specific duties are 
computed. 

a. Tare is a deduction for the weight of the box, cask, bag, 

or case that contains the goods. 
&• Leakage is a deduction for waste of liquors in casks or 

barrels. 

c. Breakage is a deduction for loss of liquors in bottles. 

300. Gross weight is the weight without deductions. 

301. Ifet weight is the weight less the deductions. 

303. An invoice i& a written list of merchandise, 
with prices and charges annexed. 

A m^anifest is a complete invoice of a ship's cargo. 
303. In computations in duties, 

a. Net value = hose; \ h% Dutij = pcrceutocje. 
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EULES FOR CoMPUTINa DuTIES. 

I. For ad valorem duties : — Multiply the net value of 
the imports hy the tariff per cent of duty. 

II. For Bpeeific duties: — Multiply the tariff rate of 
duty on a iinit hy the net numher of units. 

Problems. 

1. The gross weight of 225 boxes of raisins is 33^ lb. 
per box, and the tare is 26^. What are the duties, at 2^^ 
per lb. ? 

Z, What are the duties on 316 boxes of lemons, invoiced 
at $3.45 per box, at 20% ad valorem ? 

3, What are the duties on 25 pieces of Brussels carpet- 
ing of 65 yd. each, invoiced at $.43f per yd., the tariff 
rates being $.44 per yd. specific and 35^ ad valorem ? 

^. A sugar refiner imports 72 hhd. of W. I. sugar, gross 
weight 975 lb. each, tare 12J^, invoice price 6|^^ per lb. 
The tariff rates are 2^ per lb. specific and 25^ ad valorem. 
What are the custom-house charges ? 

VI. STOCKS. 

304. Stock is the money or other property invested 
in the business of a corporation. 

305. A share of stock is one of the equal parts into 
which the stock of a corporation is divided. 

The original value of a share is commonly $100. 

306. The par valtie of stock is 100 per cent. 

307. The market value of stock is the sum for 

which it will sell. 

a. Stock is at par, when its market value is 100 per cent; 
b» Stock is above par, when its market value is above 100 

per cent ; and 
c. Stock 18 below par, when its market value is below 100 
per cent 
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308. JPremium is the excess above 100 per cent in 
the value of stock that is above par. 

309. Discount is the deficiency below 100 per cent 
in the value of stock that is below par. 

310. A stock-broker is an agent who buys and sells 
stocks for others. 

311. Brokerage is the commission paid to stock- 
brokers. 

In computations in stocks, 

a. Par value = base; \ 6. Premium or discount = percentage ; 
c. Market value = amount or difference. 

Problems. 

What is the market ( 1, That sells at 7|^ premium ? 
value of stock ( 2. That sells at 16^ discount? 

-p,. -, . -I j 3, Premium on 7 shares of stock, at 5^^ above par. 
( 4« Discount on 36 shares of stock, at 3^j^ below par. 

5. If Western Union Telegraph stock is at a premium 
of 15^5 how much must be paid for 75 shares ? 

6. $8,9823!y^ buys how much stock, at lOSJ ; i. e.y at 
8^% premium ? 

7. $2,346. 87|^ buys how much stock, at 93|^; i. e.y at 
6^% discount ? 

8. 1 sell telegraph stock at par that cost me 94. What 
Jg do I gain ? 

9. 1 sell stock at 75 that cost me 80. What ^ do I lose ? 

10. What is the market value of 60 shares of mining 
stock, that sells at 32^^^ below par ? 

11. I bought 15 shares of Novelty Iron Works stock, at 
11&J-. How much did it cost me? 

12. A widow invested $787^ in toll -bridge stook^^*. 
57/^ below par. How many Bkaxe^ ^^ ^^\roL^\ 
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2, The difference is 24, and the per cent is 25. What 

is the base ? 

Since 24 — ^the difference — is 100 per cent minus 25 per cent; 
or 75 per cent of the base, the base is the quotient of 24 di- 
vided by .75 or |, which is 32. 



r S. Amount, 36; per cent, 12^; 



^ to find the base. 



p. J 4' Amount, 69; per cent, 16; 
' S. Amount, 17^; per cent, 25; 
. 6, Amount, $6.8 ; per cent, 6^ ; ^ 

7. What number of cows, plus 16^ of the number, 
equals 87 cows ? 

8. How much money, less 78^ of itself, leaves $44 ? 

9. How many yards, less 5% of the number, equals 57 
yards? 

.10. What number, plus 7% of the number, equals 321 ? 

11, Any amount is the base, or 100 per cent, plus what? 

12. Any difference is the base minus what ? 

384. The base is the quotient 

1. Of the amount divided by 1 plus the per cent; or 

2. OJ the difference divided by 1 minus the per cent. 

Problems. 
Written Work. — 1. By selling a piano for $540, 1 
gain 20 per cent. What did it cost me ? 

2. Sold a carriage for $270, which was 20^ less than it 
cost. What was the cost ? 

3. This year a lawyer's receipts from his practice are 
$2,662.50, which is 42^ more than they were last year. 
How much were his receipts last year ? 

4,. A physician saves $56 a month, and his expenses 
are 60^ of his yearly income. What is his income ? 
S. My income is ^% greater this year than it was last, 
and this yeax it is $1,890. How muek ^^ SX. \a&t ^oar ? 
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6, A manufacturer sells reapers at $126 apieqe, and 
gains 40^. How much do they cost him apiece ? 

7. 44 yards of cloth measured 2^% more before being 
sponged than after. What was its length after being 
sponged ? 

38S. Rules for Percentage. 

I. Base and per cent given, to find percentage:— 
Multiply the hose hy the per cent. 

II. Percentage and base given, to find per cent:— 
Divide the percentage hy the base. 

III. Percentage and per cent given, to find base:— 
Divide the percentage hy the per cent. 

IV. Base and per cent given, to find amount or 

difference :— 

1. For the amount : — Multiply the hose hy 1 plus the 
per cent. 

2. For the difference :—'-J/i^Z^^?y the hose hy 1 minus 
the per cent. 

Y. Amount or difierence and per cent given, to 
find base:— 

1. Dimde the amount hy 1 plus the per cent; or 

2. Divide the difference hy 1 minus the per cent. 

a. The terms base, per cent, and percentage correspond to 
the terms multiplicand, multiplier, and product. Hence, 

Any two of the three terms — base, per cent, percentage — 
being given, the third term may be found. Thus : 

6. In multiplication c. In percentage 

I. Multiplicand Xrmdtipli€i*=proditct. nence, I. BaaeXper cent = percentage. 

__ Product - . ,. _ „ ^_ Percentage 

iL ■ . ,. = TmUttmicand. Hence, 11 '— = l^aae, 

muUtplter per cent 

__ Product , . ,. „ _,_ Pei'cetdaat 

in. — —rr. 7 = friuUmter. Hence, 111. ; ^— •=• per ceriOL. 

muUtpiteana boAe 



SECTION III. 

SPECIAL APPLICATIONS OF THE FIVE GENERAL CASES. 

I. PROFIT AND LOSS. 

386. JProflt is the sum above cost for which goods 
are sold. 

S887. Loss is the sum below cost for which goods are 
sold. 
In computations in profit and loss, 

a. Cost = base; | b» Profit or loss =z percentage ;. 
c. Selling price = amount or difference. 

Problems. 

1, 10% profit on $2.50 cost, is how much profit ? 

2. S% loss on $7.25 cost, is how much loss ? 

5. I bought vinegar at $ .16 a gallon, and sold it at a 
profit of 56^%. How much did I gain on a gallon ? 

^. A man sold a city lot that cost him $160, at an 
advance of 212^^. How much did he gain ? 

5. 1 bought a carriage for $187.50, and sold it at a loss 
of 12^^. How much did I lose ? 

6. If a milliner sells ribbon that cost $ .31J a yard, at 
a profit of 20^, how much does she gain on a yard ? 

7. Cost, $ .40 ; profit, 62 J^. What is the selling price ? 

8. Cost, $1.20 ; loss, 33^^. What is the selling price ? 

9. The bread made from a barrel of flour weighs 40^ 
more than the flour. How many pounds does it weigh ? 

10. A grocer sold tea that cost him $ .78 a pound, at a 
loss oi 15^. At what price per pound did he sell it ? 

yj. Mark silk that cost $2.60 pex ^ax^,Vo ^^^X.'^^^oVs^^ 
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1^. Mark silk that cost $2.60 per yard, to sell at 25^ gain. 
IS. Mark gold pens that cost $1.25, to sell at 60^ profit. 
H., Mark kid gloves that cost $ .93f , to sell at ^\% loss. 

15. $ .871' profit on $10.50 cost, is what per cent? 

16. $ .02J loss on $ .15 cost, is what per cent ? 

17. A flour dealer bought flour for $6.56 a barrel, and 
sold it for $7.31. "What % did he make ? 

18. "What ^ do I make, by selling eggs at ^ of their cost ? 

19. If kerosene is bought at f of the market price, and 
sold at 10^ below the market price, what % is lost ? 

W. I sell for $5 what cost me $4.25. What ^ do I gain ? 

21. I sell for $ .30 what cost me $ .37^. What ^ do I lose? 

22. A jeweler sold a watch for $112.50, which was 15^ 
advance on the cost. How much was the cost ? 

23. A gentleman sold a horse and harness for $187.50, 
which was 10^ less than cost. How much was the cost ? 

21i,. % .90, the retail price of a book, is 40^ above the 
wholesale price. What is the wholesale price ? 

II. COMMISSION. 

S888, An agent is a person authorized to transact 
business for another. 

389. A commission-merchant is a merchant who 
buys or sells goods or other property as an agent for others. 

390. Commission is a percentage paid to an agent 
for transacting business. 

In computations in commission, 
a. Sum expended or collected by agent = base; 
6. Commission = percentage ; 
c» Sum collected or ea;^cnded, plus commmxonv. -=. am^wc^^* 
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Problems. 

1. 5% on $415 collections, is how mnch commission ? 

2. 2^% on $8,362^*^^ invested, is how much commis- 
sion? 

3. A real-estate agent sold a house and lot for $2,275. 
How much was his commission, at 2% ? 

^. How much commission will an auctioneer receive 
for selling a stock of goods for $1,975, at 3^? 

5. An agent buys 8,040 lb. of wool, at $ .37|- a pound. 
How much is his commission, at 2^% ? 

6. I sold 15,000 yards of sheetings, at $.11 J. How 
much was my commission, at 1^% ? 

7. $29.80 for collecting $238.40, is at what per cent? 

8. $56.33 for investing $2,319, is at what per cent ? 

9. $1,390 for investment after deducting 5% commis- 
sion, is how much for investment ? How much for com- 
mission ? 

10. $12,400 includes investment, and commission at S^%. 
"What is the investment ? What is the commission ? 

11. A druggist sent his broker or agent $2,630 with 
which to buy goods, after deducting his commission of 
2^^. How much did the broker expend for goods ? 

12. A wool buyer receives $5,600 with which to pur- 
chase wool, less 2% commission on the money paid out. 
How much money will he expend for wool ? 

13. A broker received $6,500 with which to buy hops, 
at $ .31 J a pound, after deducting his commission of 4^. 
How many pounds of hops did he buy ? 

On what amount j 14- Is $41.70 the commission, at 15^? 
of sales ( 15. Is $450.30 the commission, at 7^^? 

J^, A collector received $123.75 for collecting bills, at 
3^ eommiBsioiu How muck money ^\^V^ q.^^q;V\ 
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III. INSURANCE. 

9I9\. Insurance is a security against loss or damage. 

Insurance is of various kinds, — as fire insurance^ marine in- 
surance^ life insurance, health insurance, accident insurance. 

393. Valuation is the sum contracted to be paid to 
the party insured, for property destroyed or damaged. 

393. JPremium is the sum paid for the insurance. 

394. A policy is a written contract between the in- 
surer and the insured. 

In computations in insurance, 

a. Valuation := base ; \ h. Premium =. percentage. 

Problems. 

1. 4% on $2,250 valuation, is how much premium ? 

^. ^% on $6,287 valuation, is how much premium? 

3. What premium must a grocer pay for a policy of 
insurance of $1,950 on his stock of goods, at IJ^? 

If.. At \% a year, what premium do I pay yearly for an 
insurance of $3,750 on my house ? 

5. "What is the annual prenaium for insuring a steam 
saw-mill for $2,250, at 3f ^ ? 

6. Find the premium on a cargo of flour, shipped from 
New York to Liverpool, insured for $9,000, at ^%. 

7. An ocean steamship is insured for $97,500, at ^% a 
voyage. What is the premium per voyage ? 

At what j 8. Is $31.25 the premium on $12,500 valuation ? 
per cent ( P. Is $97.50 the premium on $6,600 valuation ? 

10. A shipper paid $37.50 for an insurance of $7,500 
on a cargo of produce. What % premium did he pay ? 

11. An agent took a risk of $2,500 on a stock of stoves, 
and received $50 premium. WlisA. ^aa \Xx^ .^<5t. ^^^^\ 

L2 
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12, At f ^, $9.50 is the premium on what valuation ? 

13. A premium of $28.12^, at f^, is on what valuation? 
IJf,. An agent received $9.75 for insuring a bam and its 

contents, at ^%, What was the valuation of the property? 

IV. TAXES. 

39S. Taxes are sums of money levied upon persons 
and property, to meet public expenses. 

A property tax is a tax on personal property and real- 
estate ; a poU tax is a tax on the person. 

In computations in taxes, 

a* Valuation =z base ; \ 6. Tax z=. percentage. 

Problems. 

1. Find the tax on property valued at $2,875, at 1.3^. 

2. What is the tax on $932 of valuation, at A% ? 

3. $3.57 tax on $2^77^^ valuation, is at what per cent ? 
^. The tax on $3,200 is $12. What is the per cent ? 

6, The taxable property in an incorporated village is 
valued at $500,000, and a tax of $1,875 is voted for school 
purposes. What is the per cent of the tax ? 

6. In the same village A's property is assessed at $1,250, 
B's at $1,500, O's at $2,250, D's at $750, and E's at $4,250. 
Allowing 5^ for collector's fees, how much tax has each 
one to pay ? 

7. My tax is $15.25, at 1-^%- What is the valuation ? 

8. What is the assessed value of a farm that is taxed 
$23.37^, at 2^ mills on the dollar ? 

9. The capital of a glass factory is owned by 8 part- 
ners, whose shares are $3,300, $450, $1,200, $2,250, $750, 
$1,800, $600, and $900 ; and repairs are made that cost 
$225. At what per cent must the capital be taxed, to 

pajr for the repairs ? How mucStL imxsaX. ea^da. ^j^xtaar -^ay ? 
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V. CUSTOMS OR DUTIES. 

396. Customs or duties are taxes levied on im- 
ported goods and other property, for the support of the 
General Government. 

a. Imports are goods and other property brought into a 
country. 

6. A custom-house is an office at which duties are collected. 
<?. A port of entry is a seaport in which a custom-house is 
situated. 

397. A tariff is a list or schedule of the legal rates 
of duties on imports. 

398. Duties are of two kinds, ad valorem and specific. 

a. Ad valorem^ ditties are duties on the net cost of im- 
ports, at the place where they are purchased. 
6. Specific duties are duties on the number or quantity. 

399. Tare, leakage, and breaJcage are deductions 
made, on certain kinds of goods, before specific duties are 
computed. 

a. Tare is a deduction for the weight of the box, cask, bag, 

or case that contains the goods. 
b» Leakage is a deduction for waste of liquors in casks or 

barrels. 
c. Breakage is a deduction for loss of liquors in bottles. 

300. Gross weight is the weight without deductions. 

301. Net weight is the weight less the deductions. 

303. An invoice i& a written list of merchandise, 
with prices and charges annexed. 

A manifest is a complete invoice of a ship's cargo, 
303. In computations in duties, 

a. Net value = base; \ h% Dv,t^ = percentage. 
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EuLES FOR CoMPurma Duties. 

I. For ad valorem duties : — Multiply the net value of 
the imports hy the tariff per cent of duty. 

II. For specific duties: — Multiply the ta/riff rate of 
duty on a iinit by the net nu/mber of units. 

Problems. 

1. The gross weight of 225 boxes of raisins is 33-J lb. 
per box, and the tare is 25^. What are the duties, at 2^ 
per lb. ? 

2. What are the duties on 316 boxes of lemons, invoiced 
at $3.45 per box, at 20^ ad valorem ? 

3. What are the duties on 25 pieces of Brussels carpet- 
ing of 65 yd. each, invoiced at $.43f per yd., the tariff 
rates being $.44 per yd. specific and 35^ ad valorem ? 

li., A sugar refiner imports 72 hhd. of W. I. sugar, gross 
weight 975 lb. each, tare 12J^, invoice price frj^ per lb. 
The tariff rates are 2^ per lb. specific and 25^ ad valorem. 
What are the custom-house charges ? 

VI. STOCKS. 

304. Stoch is the money or other property invested 
in the business of a corporation. 

305. A share of stock is one of the equal parts into 
which the stock of a corporation is divided. 

The original value of a share is commonly $100. 

306. The par valtie of stock is 100 per cent. 

307. The market value of stock is the sum for 

which it will sell. 
■ «• Stock is at par, when its market value is 100 per cent; 
b» Stock is €ibove par, when its market value is above 100 

per cent ; and 
c. Stock is below par, when its market value is below 100 
per cent. 
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308. Premium is the excess above 100 per cent in 
the value of stock that is above par. 

309. Discount is the deficiency below 100 per cent 
in the value of stock that is below par. 

310. A stockbroker is an agent who buys and sells 
stocks for others. 

311. brokerage is the commission paid to stock- 
brokers. 

In computations in stocks, 

a. Par value =: base; \ b. Premium or discount = percentage ; 
c» Market value = amount or difference. 

Peoblems. 

What is the market ( 1. That sells at 7|^ premium ? 
value of stock ( 2, That sells at 16^ discount? 

-p. J ,1 j 3. Premium on 7 shares of stock, at 5^^ above par. 
( 4, Discount on 35 shares of stock, at 3^j^ below par. 

5. If Western Union Telegraph stock is at a premium 
of 15^, how much must be paid for 75 shares ? 

6. $8,98233g|^ buys how much stock, at lOSJ ; i. e.y at 
3 J^ premium ? 

7. $2,346,871^ buys how much stock, at 93| ; i. e.y at 
^% discount ? 

8. I sell telegraph stock at par that cost me 94. What 
Jg do I gain ? 

9. I sell stock at 75 that cost me 80. What ^ do I lose ? 

10. What is the market value of 50 shares of mining 
stock, that sells at 32^^^ below par ? 

11. I bought 15 shares of Novelty Iron Works stock, at 
11&J-. How much did it cost me ? 

12. A widow invested $787^ in toll -bridge stocky al 
S^0 below par. How many shaiea ^'Si ^^^sKi:^\ 
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VII. PARTNERSHIP. 

313. A partnership or company is an associa- 
tion of persons for the transaction of business. 

A firm is the name under which a company transacts busi- 
ness. A firm is also called a house. 

313. JPartners are the persons associated in a part- 
nership or company. 

a. An active partner is one who takes an active part in 

the management of the business, 
&• A silent partner is one who furnishes capital ^ but takes 

-no active part in the management of the business. 
€• A general partner is one who is responsible for the 

debts of the company, to the amount of his entire property. 
d, A speciaZ partner is one whose responsibility is limited 

to a certain amount, specified in the written articles of 

partnership. 

314. Capital or stock is the money, or its equiva- 
lent, invested in business. 

a. Capital may be money, real estate, personal property, time, 
labor, or skill. 

6. The resources or assets of a company are its entire 
property, including capital, and all demands in its favor. 

c. The liabilities or obligations of a company are its en- 
tire indebtedness, or all demands against it. 

d» Net capital or surplus is the excess of resources over 
liabilities. 

c. A deficit is the excess of liabilities over resources. 

/. When resources exceed liabilities, the company is solvent; 

and when liabilities exceed resources, the company is in^ 

solvent or bankrupt* 

315. Dividends are the profits divided among the 
partners of a company. 
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316. Assessments are sums to be paid by the part- 
ners of a company, to meet expenses or cover losses. 

317. Each partner's share of a dividend or assessment 
is such a ^ of his share of the capital, as the entire divi- 
dend or assessment is % of the entire capital. 

Ex. M, N, and R are partners ; M furnishes $3,500 of 
the capital, N $2,500, and E $2,000 ; and their profits are 
$3,200. What is each partner's share ? 

Full Solution, 

$Sy200, entire dividend, 
$3,500+ $2,500 + $2,000=1 $8,000, entire capital 
$3,200-^ $8,000 = .^0 — ^,0 per cent of dividend. 
40^ of $3,500 = $1,^00, M's share. 
40^ of$2,500^$l,000,N'8 " 
40^ of $2,000=2$ 800, B's " 

318. EuLE FOB Partnership. 

I. For per cent of dividend or assessment : — Divide th6 
total di/vidend or assessment hy the total capital. 

II. For each partner's dividend or assessment : — Multi- 
ply his cojpital hy the per cent of dividend or assessment. 

Problems. 

1. Eeed and Clark form a partnership. Eeed furnishes 
$3,500 of the capital, and Clark $5,000. They gain $2,450. 
What is each partner's share ? 

2. A, B, and C hire a pasture for $22.50. A's horse is 
in the pasture 5 months, B's horse 7 months, and C's horse 
6 months. How much of the rent does each pay ? 

3. A carpet factory was damaged by fire to the amount 
of $15,180, and it was insured in the Hanover Ins. Co. for 
$9,000, in the Globe Ins. Co. for $7,200, in the ^tna Ins. 
Co. for $6,000, and in the Franklin Ins. Co. for $5,400. 
How much of the loss did each eom^^JK^ ^\3i&\s£ssi\ 
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Jf,. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each? 

6. The total capital of a firm is $75,000, of which 
G's share is \ less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Ee- 
quired, each partner's capital, and each partner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for \ of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of ER. stock ; and A's 
annual dividend is $210, B's $400, and C's $240. How 
many shares of stock does each own ? 

. 10. Hilton and Eoberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Eoberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, ^ of which is A's, -| is 
B's, and the remainder is C's. May 1, buys \ of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, C, and D formed a partnership. A furnished 
4 times as much of the capital as B, B |^ as much as 0, 
and D as much as A and B together. Their profits were 

$1,943.76. What was each ^paxtnef^ d\N\'isvii\ 



SECTION IV. 

INTEREST. 

319. Interest is the sum paid for the use of money. 

330. Principal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

333. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per cent, in interest, depends upon the rate of interest 
and the time. 

333. In computations in interest, 

«• Principal = the base ; 
b. Rate of interest x time (in years) z=.per cent; 
€?• Interest = the percentage. Hence, 
Interest =z principal x rate of interest x time. 

Case I. Interest for years. 

Oral Work. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or y^-g-. 

What is the per cent on 

1. $1 for 3 yr. ? 

2, $3 for 1 yr. ? 
S. $3 for 5 yr. ? 



J/.. $1 for 8 yr. ? f 7. llO for 1 yr. ? 
6. $1 for 4 yr. ? 8, $100 for 1 yr. ? 
6, $5 for 4 yr. ? 9. $100 for 2 yr. ? 

J8, At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 

Wliat is the interest of 



1. $1 for 7 yr. ? 

2. $.8 for 1 yr. ? 
S. $1 for6yr.i / 



4. $50 for 6 yr. ? 

5. 115 for 10 yr. ? 



7. $ .50 for 1 yr. ? 
^. $ .50 for 5 yr. ? 



e. $300 for 4 ;yT.'^ \ 9. %\.^^ \ax ^ xxA 
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335. 

Formulas 



( I. Int for 1 yr, = prin, X rate of int. 
. ( II. Int. for yr.^zprin, X rate of int. for No. of yr. 



Written TTorfc.— Ex. What is the interest of $135.25 
for 3 years, at 6^? 



Explanation.— l«f. For 1 year. 1 
multiply $135.25, the principal, by 
.06, the rate of interest, and obtain 
|8.11i. 

2t?. F(yrZ years. I multiply $8. 11 J, 
the interest for 1 year, by 3, and 
obtain |24.34|, the required in- 
terest. 



Process. 

$135.25 Principal. 

.06 Rate of int 

$8.1150 Int.forlyr. 
3 



$24,. 34-5 lutforSyr. 



Problems. 

1. What is the interest of $467 for 1 year, at 6%i 

2. Find the interest of $321 for 1 year, at h%. Find 
the amount. 

3. Find the interest of $167.50 for 5 years, at 7^. 

i. What is the interest of $612.75 for 3 years, at 8^? 

5. What sum of money will pay a debt of $165.88, 
1 year after it is due, with interest at 10% ? 

6. What is the amount of $3,750 for 3 years, at 5^ ! 

7. February 11, 1880, I borrowed $2,250. How much 
did the debt amount to, February 11, 1883, interest at 6^? 

8. What is the interest of $560.10 for 2 years, at 7^? 

Case II. Interest for months* 

Oral Work.— '9!^^. A. 1. What part of a year is 1 
month ? 



2. Are 6 mo. ? 

3. Are 3 mo. ? 



4. Are 4 mo. ? 

5. Are 2 mo.? 



6. Are 9 mo. ? 

7. Are 8 mo. ? 



8. Are 5 mo. ? 

9. Are 7 mo. \ 



B, 1. The per cent on $1 for 1 month is what part of 
the rate on $1 for 1 year \ 
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5, For 4 mo. ? 

6. For 8 mo. ? 



7. For 2 mo. ? 
^. For 1 mo. ? 



P. For 7 mo. ? 
ia For 11 mo.? 



2. At 6^ per annum, what is the per cent on $1 for 6 mo. ? 

5, For 3 mo. ? 
^. For 9 mo. ? 

C i. The interest of $1 for 1 month is what part of 
the interest of $1 for 1 year? 

^. The interest of any simi for 1 month is what part 
of the interest of the same sum for 1 year ? 

3, At Q% per annum, what is the interest of $1 
J/,, For 1 mo. ? 

6. For 3 mo. ? 



6. For 9 mo. ? 

7. For 4 mo. ? 



8. For 8 mo. ? 
P. For 2 mo. ? 



.r^. For 1 mo. ? 
ii. For 11 mo.? 



JD. At 6^ per annum, what is the interest of 



1, $4 for 3 mo. ? 

2. |2 for 9 mo. ? 
8. 17 for 4 mo. ? 
^. $10 for 8 mo. ? 



5. $20 for 2 mo. ? 

6. $100 for 1 mo. ? 

7. $40 for 1 mo. ? 
^. $12 for 11 mo.? 



9, $1 for 1 yr. 6 mo. ? 

10. $8 for 1 yr. 6 mo. ? 

11. $40 for 1 yr. 4 mo. ? 

12. $200 for 3 yr. 1 mo. ? 



337* j III. Int. for 1 mo. r=.-f^ of int. for 1 yr. 
Formulas. ( IV. Int. for mo. =z^j^ of int. for 1 yr. x No. of mo. 

Written IFoi^fc.— Ex. What is the interest of $84.60 
for lyr. 5 mo., at 6^ 2 " p^^^^^^ 

Explanation.— 1«/. Forlyr, Imulti- $8 A. 50 

.06 



ply $84.50, the principal, by .06, the 
rate of interest, and obtain $5.07. 

2d. For 1 yr. 5 ww?., or 17 mo. 
Since 17 months are jj years, 
I multiply $5.07, the interest 
for 1 year, by f|, and obtain 
$7. 18, the required interest. 



$5,070 Litforlyr. 
17 



12) $86.19 

$7 » 1 8 Int forlyr. 6 mo. 



«• When the time is expressed in months : — Divide the in- 
' terest for 1 year by 12, and multiply the quotient by the 
number expressing the time in months. 

b. Or, to avoid fractions in the process : — Multiply the in- 
terest for 1 year by the number expressing the time in 
monthSf and divide the product by 12, 
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Problems. 

1. What is the interest of $952.17 for 3 months, at 

2. What is the interest of $187.75 for 6 months, at 4^? 

3. Find the interest of $1,168.48 for 1 yr. 4 mo., at 
4^. If I have $938.25 on interest for 4 yr. 10 mo., at 

how much interest shall I receive ? 
6. What is the amount of $294.25 for 6 mo., at 5^? 

6. If I give my note for $3,275, Jan. 11, 1882, and pay 
it Feb. 11, 1883, with 7^ interest, how much do I pay ? 

7. If I borrow $2,732, at 12^ interest, and pay the debt 
in 1 month, how much do I pay ? 

8. How much must I pay for the rent of a store 
valued at $3,150, for 1 yr. 4 mo., at 7^ on the valuation? 

9. How much is the semi-annual interest on a 7^ 
mortgage for $1,730 ? 

Case III. Interest for days. 
Oral TTorfet— 3a8. 



A.. 1. How many days is 
.1 of a mo. ? 

2. Are .3 of a mo. ? 



5. .2 mo. ? 
Jh .6 mo. ? 

6, A mo. ? 



6, .9 mo. ? 
r. .O^mo.? 
8. .5| mo. ? 



How many tenths of a month 
9. Is 1 day? | 10. Are 3 days? 



11. 15 da.? 

12. 9 da. ? 

13. 6 da. ? 
U. 12 da.? 

B. 1. The per cent on $1 for 3 days is what part of 
the per cent on $1 for 1 month or 30 days ? 

2. At 6% per annum, what is the % on $1 for 3 days ? 



15. 24 da. ? 

16. 18 da.? 

17. 11 da.? 

18. 20 da. ? 



19. 25 da.? 

20. 1 da. ? 

21. 16 da.? 

22. 29 da.? 



3. For 16 da.? 
^ For 9 da. ? 



5. For 12 da.? 
^. For 18 da.? 



7. For 1 da. ? 

8. For 11 da.? 



P. For 20 da. ? 
i^ For 25 da. ? 



C i. The interest of $1 for 3 days is what part of the 
interest of $1 for 1 month ? 
ii The interest of any sum for 3 days is what part of 
the interest of the same Bum. iot 1 T[io\vflsi\ 
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At 6% per annum, what is the interest of $1 



S. For 1 mo. ? 
^ For 15 da.? 



5. For 24 da. ? 

6, For 3 da. ? 



7. For 1 da. ? 
<9. For 4 da. ? 



P. For 20 da. ? 
ia For 25 da. ? 



ii. Of 16 for 12 da. ? | i^. $25 for 18 da. ? | i.^. $100 for 27 da. ? 
JD, How many months and tenths of a month 



i. Are2 mo. 15 da. ? 
^. Are 6 mo. 18 da.? 

7. Are 1 yr. 3 mo. 12 da.? 



«^. Arel mo. 21 da.? 
-^. Are 10 mo. 6 da.? 



5, Are 7 mo. 25 da. ? 
^. Are 11 mo. 29 da.? 
9. Are 1 yr. 8 mo. 13 da.? 
10. Are 3 vr. 28 da. ? 



8. Are 2 yr. 1 mo. 27 da. ? 

M. At 6% per annum, what is the interest of $1 



i. For2 mo. 15 da.? 
2. For 3 mo. 3 da. ? 

7. Of $10 for 6 mo. 3 da.? 

8. Of $7 .for 10 mo. 18 da.? 

9. Of $9 for 7 mo. 17 da.? 



,5. For 1 mo. 21 da.? 
4. For 4 mo. 10 da. ? 



5, For 7 mo. 25 da. ? 
^. For 5 mo. 17 da.? 

10. Of $1 for 1 yr. 3 mo. 12 da.? 

11. Of $10 for 1 yr. 2 mo. 6 da. ? 

12. Of $5 for 4 yr. 4 mo. 20 da. ? 

At any rate of interest, how is the interest of any prin- 
cipal found 
IS. For 3 days? | H. For 1 day ? | 15. For any number of days? 

330. j V. Int. for 3 da.^= .1 of int. for 1 mo. 
Formulas. ( VI. Int for da.=..l of int. for 1 mo. x i the No. of da. 

Written Work.—E^. What is the interest of $169.75 
for 2 yr. 3 mo. 10 da., at 8^ ? 

Second Process. 
2 yr. 3 mo. 10 da. ^27.3^ mo. 
$169.75 Prill. 

.08 Rate of int. 



PmsT Process. 
2 yr^ 3 mo. 10 da. = 27.3^^ mo. 

$169.75 Prin. 

.08 RateofinL 



12)$13.5800 Intforlyr. 

Int for 1 mo. 
No. of mo. 

Beqnired Int. 



$1.13i- 
27.3i 



$13.5800 Intforlyr. 

27. 3^ 
12) $371.187 

$30,932 Int.for?^yr. 



$30,932 
The second process avoids comp^icaAj^^ eoTSi^^3^a^2tfSli&^s^.\ssiKJs«^ 
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Pboblems. 

1. How much interest will I have to pay, at 7^, on a 
loan of $1,296 for 9 mo. 15 da. ? 

2. What is the interest of $716.25 for 1 yr. 24 da., at 6^? 

3. Find the interest of $936 for 3 yr. 2 mo. 29 da., at 10^. 

^. What is the interest of $718 for 1 yr. 14 da., at 6^? 

6. If I borrow $819 for 20 days, at 8^, how much inter- 
est must I pay ? 

6. What is the interest of $483.70, from Nov. 23, 1882, 
to Dec. 8, 1883, at 7^? 

330. KuLEs FOB Iktebest. 

I. To find the interest for 1 year:— 
Mvltiply the jprincvpal hy the rate of interest. 

II. To find the interest for 2 or more years :— 
Multiply the interest for 1 year hy the nurnher of years. 

III. To find the interest for any other time :— 

Multiply the interest for 1 year hy the time expressed 
in months and tenths of a months and divide the product 
ly 12. 

IV. To find the amount:— 
Add the interest to the principal. 

a. In computationSy carry the partial remits to four decimal places. 

&• In final remits^ if the mills are 5 or m/>re, call thsm 1 cent; 
and if they are less than S, reject them, 

331. All computations of interest come under this 

General Formula. 
Principal X tai^ of intercut x time — mWT«%U 
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Pboblems. 
What is the interest 

i- 25^ Of $387.50 
26- 60. Of $293 
61- 76. Of $7,461.13 i-for^ 
76-100. Of $12,009.08 
101-126. Of $4,731.87 

What is the amount 
126-lSJf. Of $82.44 

136-HS. Of $316.90 )-ioX'{ 2 yr. 11 mo., 
l^r-162. Of $2,054 



5yr., 

2 yr. 9 mo., 

I yr. 7mo. 21 da., 

II mo. 13 da., 

3 yr. 28 da., 

7 mo. 10 da., 



at 



10^? 

7^? 

Ij^permo.f 

L6^? 



at^ 7^? 
1 yr. 3 mo. 27 da., J 1.6^? 

153. A contractor, wliile building a church, borrowed 
$13,080 for 7 mo. 15 da., at %%. How much interest did 
he pay ? 

ISJt.. Find the amount of $180 for 2 yr. 2 mo. 20 da., at 6^. 

155. At \% a month, how much will a banker receive 
for the use of $100 for 2 yr. 5 mo. 10 da. ? 

156. A mortgage for $375 has been running 4 yr. 4 
mo. 15 da. How much interest has accnied on it, at 8^? 

157. What is the interest of $873.60, from Feb. 10, 
1881, to Oct. 10, 1882, at 10^? 

158. A note for $1,824.75, dated Oct. 8, 1881, was paid 
Dec. 23, 1882, with 6^ interest. What amount was paid ? 

159. fS4S^^^. Kew York, JuZy 1, 1882. 



^Htee wiOfUM a/ut claie, Qf hiomt^e ^ hay ^ £^tcna%{^ ^at^ 
Ut, ot ou/et, (^wc S^Ainc^tei/ (^MiUen and 7%- ^o^/ata, tvUn 

This note was paid Nov. 17, 1882, with 7^ interest. 
What was the amount ? 

160. What is the discount on a bill of goods amounting 
to $237.60, at ZO days, 2i^ oft ioT ca^V^ 
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161. Draw your note for $966, bearing date Boston, 
Oct. 9, 1882, payable to James Fields, or bearer, and due 
June 15, 1883, with interest. 

162. Compute the interest on this note, at 6^. 

163. Draw your note for $250, bearing date Chicago, 
Jan. 14, 1882, payable to Thomas Clark, or order, and due 
in 1 year, with 10% interest after 3 months. 

Find the amount due to-day on this note.* 

16^. A debt of $1,000 due Mar. 2, 1881, wa« paid Apr. 
17, 1882, with interest at %%. What was the amount ? 

165. At the date last named, a payment of $350 was 
made. How much was due June 26, 1883 ? 

166. Memorandum : — Note for $1,824, dated Philadel- 
phia, Oct. 10, 1881. Payment made of $550, Apr. 25, 1882. 
What was due Jan. 2, 1883, interest at 6^? 

167. 0^.650. St. Lonlg, Mo., Aor. 19, 1880. 

(yne yeat adiet tlale, Q^ ^toni^ lo hau ^0^/n. <^. Si^tud, o% 
oiaet, QrixUcn c^^^nc^tec^ <^Mity ^)ocuiia, wtin t/n^teal. Jot va/ue 

IndorseTnents :— June 17,1882, $225; Oct. 24, 1882, 
$475. How much was due on settlement, Mar. 3, 1883, 
interest at 6%i 

168. A wholesale merchant sold a bill of goods amount- 
ing to $3,126-j^o^, on a credit of 3 months; and for cash 
down, he deducted or discounted 6% from the amount of 
the bill. How much did he receive for the goods ? 

169. An invoice of fancy goods, at retail prices, amounts 
to $920 ; and the discounts are 25^ ofE from the amount 
of the invoice, and S% ofE from the balance, for cash. 
What is the cash cost of the goods ? 

For outlines of percemlage lot TCNvaYr,^^^"^^^^^. 
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General Eeview Pboblems est Percentage. 

1. At an election, the successful candidate received 
11,480 votes, and the defeated candidate 87|-^ of the same 
number. How many votes did both candidates receive ? 

2. A farmer divided 225 acres of land among his 3 
sons, giving 81 acres to the first, 76.5 acres to the second, 
and the remainder to the third. What % of the whole 
number of acres did each receive ? 

3. What is the difference between 33^ and 25^^ of 
480 miles ? 

^. A merchant sold goods at 33J^ above cost, and re- 
ceived $.45 a yard for them. How much did they cost 
him per yard ? 

5. I sold 2 stones for $24 apiece ; on one of them I 
made 20^, and on the other I lost 20^. What was my 
gain or loss on both ? 

6. If 10^ is lost by selling boards at $7.20 per M, 
what fo would be gained by selling them at $ .90 per C ? 

7. At what price per pound must I sell tea that cost 
$ .75, to make a profit of 20^ ? 

8. A commission-merchant received $157.75 for sell- 
ing flour, his commission being 2^ per cent. For how 
much was the flour sold ? 

9. A lawyer collected $950, and charged 12|-^ com- 
mission. What were his fees, and what was the sum to 
be remitted ? 

10, If a tax of $387.75 is paid by an assessment of ^ 
of l%j what is the assessed valuation ? 

11. The cost of building a school-house is $935 ; the 
assessed valuation of the district is $34,750^ and A o^fnaa 
a farm assessed at $9,475. How mu'^ \a\^^ \ax\ 
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12. A merchant's store is insured for $7,850, at f ^ ; and 
his goods for $12,375, at ^%. What premium does he pay? 

13. A steamship was insured for $87,500, the premium 
being $1,968.75. What was the per cent ? 

IJi^ If I sell railroad stock which cost me $2,500, at a 
loss of 8^J^, how much do I receive for it ? 

15. How much are 5 shares of bank stock worth at 118 ? 

16. An account of $45.50 has been due 2 yr. 6 mo. 
How much interest has accrued on it, at 6^ ? 

17. What is the interest of $735 from April 9, 1882, 
to July 15, 1884, at 6 per cent ? 

18. How much will a debt of $385.50, contracted Feb. 
15, 1882, amount to Jan. 3, 1884, on interest at 7^? 

19. If you save $150 of your ^salary each year, and put 
your savings at interest, at 10^, at the end of each year, 
how much will your savings amount to in 10 years ? 

20. After spending 25^ of my capital, and 25^ of the 
remainder, I had $675. What capital had I at first ? 

21. A merchant bought cassimere, at auction, at 28^^ 
below the manufacturer's price, paying $1.25 a yard for 
it. He retailed it at 22^ above manufacturer's price. At 
what price did he retail it ? 

22. I sell coal at the same price per net ton (2,000 lb.) 
as I pay for it per gross ton (2,240 lb.). What per cent 
profit do I make ? 

23. A market -man sells eggs at ^ cent apiece above 
cost, and makes 25^. What do the eggs cost him apiece? 
At what price per dozen does he sell them ? 

2^. The premiums paid for insuring four stores in a 
block are $147, $97.50, $153.75, and $107.25 ; and the 
rate is 1^0. What amount \a \T\55Vtt^dL cs^ <^^k^ '^\sst&^ 
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S5. A commission-mercliaiit in Milwaukee received from 
an Oswego miller $1,000, to buy wheat, after deducting 
Ms commission at 2^. The merchant paid $1.06J per 
bushel. How many bushels did he buy ? 

^6. K I invest $2,500 in bank-stock, and sell it at an 
advance of 6^, for how much do I sell it ? 

27. I buy stock at 5 per cent discount, and sell it at 3 
per cent premium, gaining $180. How much did I invest ? 

28. Dec. 15, 18Y7, a farmer mortgaged his farm for 
$4,850 ; and Sept. 15, 1881, he paid the mortgage, with 
Q% interest. What amount did he pay ? 

29. A note for $754.19, dated Jan. 10, 1881, was paid 
Dec. 14, 1882, with Q% interest. What amount was paid ? 

30. What sum must be paid to cancel a debt of $219.16, 
which has been due 1 yr. 6 mo. 14 da., at the legal rate of 
interest in this State ? 

31. A man who owned f of a ship, sold 40^ of his share. 
What part of the ship did he then own ? 

32. A grain dealer bought wheat at $1.25 per bushel, 
and sold it at a profit of 20^, making $50 by the transac- 
tion. How many bushels did he buy ? 

33. A merchant sells goods at retail at Z0% above cost, 
and at wholesale at 12^ less than retail price. What is 
his gain per cent on goods sold at wholesale ? 

3^. A man 27 years of age took out a life-insurance 
policy for $8,000 for the benefit of his wife, at the annual 
rate of $21.70 per $1,000 ; his death occurred at the age 
of 33. How much did the widow receive more than had 
been paid in annual premiums? 

36. I sold 375 100-pound sacks of Eio coflfee, at $ .17^ 
a pound, and my commission amounted to $80.27. What 
per cent commission did I receive '\ 
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^. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each? 

6, The total capital of a firm is $75,000, of which 
G's share is | less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Ee- 
quired, each partner's capital, and each partner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for -J- of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of RR. stock ; and A's 
annual dividend is $210, B's $400, and C's $240. How 
many shares of stock does each own ? 

. 10, Hilton and Roberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Roberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, ^ of which is A's, f is 
B's, and the remainder is C's. May 1, C buys \ of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, C, and D formed a partnership. A furnished 
4 times as much of the capital as B, B |^ as much as C, 
and D as much as A and B together. Their profits were 

$1,943. 76. What was each paitivet*^ 4\N\A5si\d^ 



SECTION lY. 

INTEREST. 

319. Interest is the sum paid for the use of money. 

330. Principal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

333. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per cent, in interest, depends upon the rate of interest 
and the time. 

333. In computations in interest, 
«• Principal = the base ; 
6. Rate of interest x time (in years) z=per cent; 
Cm Interest = the percentage. Hence, 

Interest = principal x rate of i^iterest x time. 

Case I. Interest for years. 

Oral Work. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or y^-g-. 

What is the per cent on 



1. $1 for 3 yr. ? 

2, $3 for 1 yr. ? 
S, $3 for 5 yr. ? 



7. llOfor 7yr.? 

8. llOOfor 1 yr.? 

9. $100 for 2 yr.? 



4, $1 for 8 yr. ? 
6. $1 for 4 yr. ? 
6. $5 for 4 yr. ? 

S. At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 

What is the interest of 



1. %1 for 7 yr. ? 

2, $.8 for 1 yr. ? 
S. $1 for 6 yr, i 



Jf., $50 for 6 yr. ? 
5, $15 for 10 yr.? 



7. $ .50 for 1 yr. ? 

8, $.50 for 5 yrJ 



6, $300 for 4 ^T.'\ \ 9. ^V^^'l^^^^.^^X 
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33S. j L Int, for 1 yr, = prin. X rate of int, 
FoBMULAS. ( 11. Int. for yr,-=prin, x rate of int.for No, of yr. 

Written Work.— Ex. What is the interest of $135.25 
for 3 years, at 6^ ? 



Explanation. — Ut, For 1 year, I 
multiply $135.25, the principal, by 
.06, the rate of interest, and obtain 
$8. Hi. 

2d. Far Z years. I multiply $8. 11 J, 
the interest for 1 year, by 3, and 
obtain $24,341, the required in- 
terest. 



Process. 

$135.25 Principal. 
.06 RateofiDL 

$8.1150 Intforlyr. 
3 



$24-345 Int.for3yr. 



Problems. 

1. "What is the interest of $467 for 1 year, at 

2. Find the interest of $321 for 1 year, at 5^. Find 
the amount. 

3. Find the interest of $167.50 for 5 years, at 7%. 

4. What is the interest of $612.75 for 3 years, at 8^? 

5. What sum of money will pay a debt of $165.88, 
1 year after it is due, with interest at 10^ ? 

6. What is the amount of $3,750 for 3 years, at 5fo ? 

7. February 11, 1880, 1 borrowed $2,250. How much 
did the debt amount to, February 11, 1883, interest at 6^? 

8. What is the interest of $560.10 for 2 years, at 7^? 

Case II. Interest for months. 

Oral Work.—3St^. A. 1. What part of a year is 1 

month ? 



2. Are 6 mo. ? 

3. Are 3 mo. ? 



4, Are 4 mo. ? 

5. Are 2 mo.? 



6, Are 9 mo. ? 

7. Are 8 mo. ? 



8. Are 5 rao.? 

9. Are 7 mo.? 



B. 1. The per cent on $1 for 1 month is what part of 
the rate on $1 for 1 year'i 
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5, For 4 mo. ? 

6. For 8 mo. ? 



7. For 2 mo. ? 
^. For 1 mo. ? 



P. For 7 mo. ? 
i6?. For 11 mo.? 



2, At 6^ per annum,what is the per cent on $1 for 6 mo. ? 
S. For 3 mo. ? 
4. For 9 mo. ? 

C -?. The interest of $1 for 1 month is what part of 
the interest of $1 for 1 year ? 

2. The interest of any sum for 1 month is what part 
of the interest of the same sum for 1 year ? 

S. At 6^ per annum, what is the interest of $1 



Jf, For 1 mo. ? 
6. For 3 mo. ? 



6. For 9 mo. ? 

7. For 4 mo. ? 



8. For 8 mo. ? 

9, For 2 mo. ? 



i6?. For 7 mo. ? 
ii. For 11 mo.? 



2). At 6^ per annum, what is the interest of 



1, 14 for 3 mo. ? 

2. 12 for 9 mo. ? 
S. $7 for 4 mo. ? 
4. $10 for 8 mo. ? 



5. $20 for 2 mo. ? 
^. $100 for 1 mo. ? 
7. $40 for 7 mo. ? 
^. $12 for 11 mo.? 



9. $1 for 1 yr. 6 mo. ? 

10. $8 for 1 yr. 6 mo. ? 

11, $40 for 1 yr. 4 mo. ? 
i^. $200 for 3 yr. 7 mo. ? 



337. j III. Int for 1 mo. '=.-:f^ of int. for 1 yr. 
FoBMULAS. I IV. Int. for mo. — ^^^ of int. for 1 yr. x No. of mo. 

Written TFor/fc.— Ex. What is the interest of $84.50 
for lyr. 5 mo., at 6^? Process. 

Explanation.— 1«/. Forlyr. Imulti- t8A,50 

,06 



ply $84.50, the principal, by .06, the 
rate of interest, and obtain $5.07. 

2d. For 1 yr. 5 mo., or 17 mo. 
Since 17 months are ^ years, 
I multiply $5.07, the interest 
for 1 year, by ^, and obtain 
$7. 18, the required interest. 



$5,070 Intforlyr. 
17 



12) t86.19 

$7,18 InLforlyr.Bmo. 



a. When the time is expressed in months : — Divide the in- 
' terest for 1 year by 12, and multiply the quotient by the 

number expressing the time in months, 

b. Or, to avoid fractions in the process '.—-Multiply the in- 
terest for 1 year by the number expressing the time ttv 
months f and divide the product by 12. 
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Pboblems. 
1. What is the interest of $952.17 for 3 months, at 
e. What is the interest of $187.75 for 5 months, at 4^? 
3. Find the interest of $1,168.48 for 1 yr. 4 mo., at ^fc, 
^. If I have $938.25 on interest for 4 yr. 10 mo., at 6^, 
how much interest shall I receive ? 

6, What is the amount of $294.25 for 6 mo., at 5^? 

6. If I give my note for $3,275, Jan. 11, 1882, and pay 
it Feb. 11, 1883, with 7^ interest, how much do I pay ? 

7. If I borrow $2,732, at 12^ interest, and pay the debt 
in 1 month, how much do I pay ? 

8. How much must I pay for the rent of a store 
valued at $3,150, for 1 yr. 4 mo., at 7^ on the valuation? 

9. How much is the semi-annual interest on a 1% 
mortgage for $1,730 ? 

Case III. Interest for days. 
Oral TTorfe.— 328. 



A.* 1. How many days is 
.1 of a mo. ? 

2. Are .3 of a mo. ? 



S, .2 mo. ? 

4. .6 mo. ? 

5, A mo. ? 



6, .9 mo. ? 

7, .Oirao.? 

8, .5f mo. ? 



How many tenths of a month 
9. Is 1 day? | 10. Are 3 days? 



11. 15 da.? 

12. 9 da. ? 

13. 6 da. ? 
H. 12 da.? 

B. 1. The per cent on $1 for 3 days is what part of 
the per cent on $1 for 1 month or 30 days ? 

2. At Q% per annum, what is the % on $1 for 3 days ? 



15. 24 da. ? 

16. 18 da.? 

17. 11 da.? 

18. 20 da. ? 



i^. 25 da.? 

20. 7 da. ? 

21. 16 da.? 
^^. 29 da.? 



3. For 15 da.? 

4. For 9 da. ? 



5. For 12 da.? 

6. For 18 da.? 



7. For 1 da. ? 

8. For 11 da.? 



9. For 20 da.? 
10. For 25 da.? 



C i. The interest of $1 for 3 days is what part of the 
interest of $1 for 1 month ? 

^. The interest of any sum for 3 days is what part of 
the interest of the same Bum. iox \ TCiovY\)ti\ 
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At Q% per annum, what is the interest of $1 



S, For 1 mo. ? 
^ For 15 da.? 



5. For 24 da. ? 

6, For 3 da. ? 



7. For 1 da. ? 
^. For 4 da. ? 



P. For 20 da. ? 
ia For 25 da. ? 



ii. Of $6 for 12 da. ? | i^. $25 for 18 da. ? | IS, $100 for 27 da. ? 
2). How many months and tenths of a month 



1. Are 2 mo. 15 da. ? 
^. Are 6 mo. 18 da.? 

7. Are 1 yr. 3 mo. 12 da. ? 



^. Are 1 mo. 21 da.? 
Jf., Are 10 rao. 6 da. ? 



6, Are 7 mo. 25 da.? 
^. Are 11 mo. 29 da.? 
9, Are 1 yr. 8 mo. 13 da.? 
10, Are 3 vr. 28 da. ? 



8. Are 2 yr. 1 mo. 27 da. ? 

-K At Q% per annum, what is the interest of $1 



i. For 2 mo. 15 da.? 
2. For 3 mo. 3 da. ? 

7, Of $10 for 6 mo. 3 da. ? 

8, Of $7 .for 10 mo. 18 da.? 

9, Of $9 for 7 mo. 17 da. ? 



,?. For 1 mo. 21 da.? 
4. For 4 mo. 10 da. ? 



5. For 7 mo. 25 da. ? 
^. For 5 mo. 17 da.? 

10, Of $1 for 1 yr. 3 mo. 12 da. ? 

11, Of $10 for 1 yr. 2 mo. 6 da. ? 

12, Of $5 for 4 yr. 4 mo. 20 da. ? 

At any rate of interest, how is the interest of any prin- 
cipal found 
13. For 3 days? | H. For 1 day ? | 15. For any number of days? 

330, j V. Int. for 3 da,-=z ,1 of int. for 1 mo. 
Formulas. ( VI. Int for da. = ,1 of int. for 1 mo, X ^ the No. of da. 

Written TToi-fe.— Ex. What is the interest of $169.75 



for 2 yr. 3 mo. 10 da., at 

First Process. 
2 yr, 3 mo. 10 da. = 2 1.3^ mo. 

$169.75 Prin. 

.08 Bate of int 



« 



12)$13.5800 lutforlyr. 

Int for 1 ma 
No. of mo. 

Beqaired Int. 



$1.13^^ 
2 7.3i 



30.932 



Second Process. 
.2yr,3 mo. 10 da. = 27.3j^ mo. 

$169.75 Prin. 

,08 Bate of int. 

$13.5800 Intforlyr. 

27.3i^ 
12) $371.187 

$30,932 Int.for?^yr. 



The second process avoids comp\ka\^^ com^\3^a^aJs^fii^sx^s.'^^^iJ^^ 
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Pboblemb. 

1, How much interest will I have to pay, at 7^, on a 
loan of $1,296 for 9 mo. 15 da. ? 

2. What is the interest of $716.25 for 1 yr. 24 da., at 6^? 

3, Find the interest of $936 for 3 yr. 2 mo. 29 da., at 10%. 

4. What is the interest of $718 for 1 yr. 14 da., at 6^? 

6, If I borrow $819 for 20 days, at S%, how much inter- 
est must I pay ? 

6. What is the interest of $483.70, from Nov. 23, 1882, 
to Dec. 8, 1883, at 7^? 

330. KuLES FOB Interest. 

I. To find the interest for 1 yeax:— 
Multiply the princijpal hy the rate of interest 

II. To find the interest for 2 or more years :— 
Multiply the interest for 1 year hy the nurnier of years. 

III. To find the interest for any other time :— 

Multiply the interest for 1 year hy the time expressed 
in months and tenths of a months and divide the product 
hy 12. 

IV. To find the amount:— 
Add the interest to the principal. 

a. In computations, carry the partial results to four decimal places. 

b» In final results, if the mills are 5 or more, caU them 1 cent; 
and if they are less than 5, r^ect them, 

331. All computations of interest come under this 

Geneeal Formula. 
Principal X rate o/ iifUcTC«t x time — iuUte^U 
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What is the interest 

1- 25., Of $387.50 
26- 60, Of $293 
51- 75. Of 17,461.13 
76-100. Of $12,009.08 
101-125. Of $4,731.87 

What is the amount 
126-134. Of $82.44 
135-143. Of $316.90 
144-152. Of $2,054 



Peoblems. 

5 yr., 

2 yr. 9 mo., 
'for. 1 yr. 7mo. 21 da., 

11 mo. 13 da., 

3 yr. 28 da.. 



at 



10^? 

7^? 

IJ^permo.f 

L6j^? 



7 mo. 10 da., ] pi^? 

-for-j 2 yr. 11 mo., Vat- 7^? 

1 yr. 3 mo. 27 da., J iQ^i 

153. A contractor, while building a church, borrowed 
$13,080 for 7 mo. 15 da., at %%. How much interest did 
he pay ? 

154. Find the amount of $180 for 2 yr. 2 mo. 20 da., at &%. 

155. At i% a month, how much will a banker receive 
for the use of $100 for 2 yr. 5 mo. 10 da. ? 

156. A mortgage for $375 has been running 4 yr. 4 
mo. 15 da. How much interest has accrued on it, at 8^? 

157. What is the interest of $873.60, from Feb. 10, 
1881, to Oct. 10, 1882, at 10^? 

158. A note for $1,824.75, dated Oct. 8, 1881, was paid 
Dec. 23, 1882, with &% interest. What amount was paid ? 

159. fS^S^^jf. New York, JWj^ 1, 1882. 



te%, ot otc^et, <^wo S^une/tec^ (^MiUen, and 7^3- ^oUata, u^Un 



This note was paid Nov. 17, 1882, with 7^ interest. 
What was the amount ? 

160. What is the discount on a bill of goods amounting 
to $237.50, at 30 days, 2i^ oft ioT e^\v\ 
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161. Draw your note for $956, bearing date Boston, 
Oct. 9, 1882, payable to James Fields, or bearer, and due 
June 15, 1883, with interest. 

162. Compute the interest on this note, at Q%. 

163. Draw your note for $250, bearing date Chicago, 
Jan. 14, 1882, payable to Thomas Clark, or order, and due 
in 1 year, with 10^ interest after 3 months. 

Find the amount due to-day on this note.* 

16Ji.. A debt of $1,000 due Mar. 2, 1881, was paid Apr. 
17, 1882, with interest at %%. What was the amount ? 

165. At the date last named, a payment of $350 was 
made. How much was due June 26, 1883 ? 

166. Memorandum : — Note for $1,824, dated Philadel- 
phia, Oct. 10, 1881. Payment made of $550, Apr. 25, 1882. 
What was due Jan. 2, 1883, interest at 6^? 

167. f/,650. St. Lonig, Mo., Nov. 19, 18S0. 

ou/et, &^txUen c^u^nc^iec^ ^^/'^y ^ocuzut, wUn i/nletea^, /<^t value 

Indorsements :—Jime 17,1882, $225; Oct. 24, 1882, 
$475. How much was due on settlement. Mar. 3, 1883, 
interest at 6^? 

168. A wholesale merchant sold a bill of goods amount- 
ing to $3,1263^0^, on a credit of 3 months; and for cash 
down, he deducted or disGOunted 5% from the amount of 
the bill. How much did he receive for the goods ? 

169. An invoice of fancy goods, at retail prices, amounts 
to $920 ; and the discounts are 25^ off from the amount 
of the invoice, and S% off from the balance, for cash. 
What is the cash cost of the goods ? 

For outlines o/jpcrcentoge tot x«sv'e^,^^^^^5^^^'5>» 
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Geneeai. Eeview Problems in Percentage. 

1. At an election, the successful candidate received 
11,480 votes, and the defeated candidate 87^^ of the same 
number. How many votes did both candidates receive ? 

^. A farmer divided 225 acres of land among his 3 
sons, giving 81 acres to the first, 76. 5 acres to the second, 
and the remainder to the third. What % of the whole 
number of acres did each receive ? 

3. What is the difference between 33^ and 25^^ of 
480 miles ? 

Jf,. A merchant sold goods at 33J^ above cost, and re- 
ceived $.45 a yard for them. How much did they cost 
him per yard ? 

5. I sold 2 stones for $24 apiece ; on one of them I 
made 20^, and on the other I lost 20^. What was my 
gain or loss on both ? 

6. If 10^ is lost by selling boards at $7.20 per M, 
what % would be gained by selling them at $ .90 per C ? 

7. At what price per pound must I sell tea that cost 
$ .75, to make a profit of 20^ ? 

8. A commission-merchant received $157.75 for sell- 
ing flour, his commission being 2^ per cent. For how 
much was the flour sold ? 

9. A lawyer collected $950, and charged Vi\% com- 
mission. What were his fees, and what was the sum to 
be remitted ? 

10. If a tax of $387.75 is paid by an assessment of f 
of 1^, what is the assessed valuation ? 

11. The cost of building a school-house is $935 ; the 
assessed valuation of the district is $34,750^ and A o^xjis* 
a iarm assessed at $9,475. Hov? xmicik \a.\^^ \asA 
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^. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each ? 

6, The total capital of a firm is $75,000, of which 
G's share is ^ less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Ee- 
quired, each partner's capital, and each partner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for \ of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of ER. stock ; and A's 
annual dividend is $210, B's $400, and C's $240. How 
many shares of stock does each own ? 

. 10, Hilton and Eoberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Eoberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, -^ of which is A's, f is 
B's, and the remainder is C's. May 1, C buys -J of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, C, and D formed a partnership. A furnished 
4 times as much of the capital as B, B ^ as much as C, 
and D as much as A and B together. Their profits were 

$1,943.76. What was each -paxtiier^ft d^.V\^<5?cA\ 



SECTION lY. 

INTEREST. 

319. Interest is the sum paid for the use of money. 

330. JPrincipal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

333. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per cent, in interest, depends upon the rate of interest 
and the time. 

333. In computations in interest, 

a. Principal = the base ; 

6. Mate of interest x time (in years) =p€r cent; 

c. Interest = the percentage. Hence, 

Interest = principal x rate of interest x time. 

Case I. Interest for years. 

Oral Work. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or -j^. 

What is the per cent on 

i. $1 for 3 yr. ? ^. $1 for 8 yr. ? [ 7. $10 for 7 yr. ? 

2. $3 for 1 yr. ? 5. $1 for 4 yr. ? 8. $100 for 1 yr. ? 

3. $3 for 5 yr. ? 6. $5 for 4 yr. ? 9, $100 for 2 yr. ? 

JB. At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 

What is the interest of 



1, $1 for 7 yr. ? 

2. $.8 for 7 yr. ? 
S. $1 for 6 yr. i 



4. $50 for 6 yr. ? 

5. $15 for 10 yr.? 



7. $ .50 for 1 yr. ? 



6. $300 for 4 ^xA \ 9. %\,^^\q^^^.^^ 
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33S. j L Int, for 1 yr, = prin. X rate of int, 
FoEMULAS. ( II. Int, for 7/r,z=prin, X rate of int, for ^o, of yr. 



Process. 

% IS 5. 2 5 Principal. 

,06 Rate of int. 

$8.1150 Int.forljr. 
^ 

t^J^.SJ^S IntforSyr. 



Written Work.— Ex. What is the interest of $135.25 
for 3 years, at 6^? 

Explanation. — Ut, For 1 year, I 
multiply $135.25, the principal, by 
.06, the rate of interest, and obtain 
$8.11i 

2d. FcrrZ years, I multiply $8.11}, 
the interest for 1 year, by 3, and 
obtain $24.34|, the required in- 
terest. 

Problems. 

1. What is the interest of $467 for 1 year, at 6^? 

2. Find the interest of $321 for 1 year, at b%. Find 
the amount. 

3. Find the interest of $167.50 for 5 years, at 7^. 

i. What is the interest of $612.75 for 3 years, at 8^? 
6. What sum of money will pay a debt of $165.88, 
1 year after it is due, with interest at 10% ? 

6. What is the amount of $3,750 for 3 years, at 5^ ? 

7. February 11, 1880, 1 borrowed $2,250. How much 
did the debt amount to, February 11, 1883, interest at 6^? 

8. What is the interest of $560.10 for 2 years, at 7^? 

Case II. Interest for months. 

Oral Work. — 336. A. 1, What part of a year is 1 

month ? 



2. Are 6 mo. ? 
S. Are 3 mo. ? 



Jf.. Are 4 mo.? 
5, Are 2 mo.? 



6, Are 9 mo. ? 

7. Are 8 mo. ? 



8, Are 6 mo.? 

9. Are 7 mo. ? 



^. 1. The per cent on $1 for 1 month is what part of 
the rate on $1 for 1 year \ 
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5, For 4 mo. ? 

6. For 8 mo. ? 



7. For 2 mo. ? 
<^. For 1 mo. ? 



P. For 1 mo. ? 
m For 11 mo.? 



i. At 6^ per annum,what is the per cent on $1 for 6 mo. ? 

S. For 3 mo. ? 
4. For 9 mo. ? 

C i. The interest of $1 for 1 month is what part of 
the interest of $1 for 1 year ? 

^. The interest of any sum for 1 month is what part 
of the interest of the same sum for 1 year ? 

3. At &% per annum, what is the interest of $1 



^. For 1 mo. ? 
5. For 3 mo. ? 



6. For 9 mo. ? 

7. For 4 mo. ? 



8. For 8 mo. ? 

9, For 2 mo. ? 



10. For 7 mo. ? 
ii. For 11 mo.? 



2). At Q% per annum, what is the interest of 



1. 14 for 3 mo. ? 

2, 12 for 9 mo. ? 
S. i1 for 4 mo. ? 
4. $10 for 8 mo. ? 



5. $20 for 2 mo. ? 
^. $100 for 1 mo. ? 

7. $40 for 1 mo. ? 

8. $12 for 11 mo.? 



P. $1 for 1 yr. 6 mo. ? 
10, $8 for 1 yr. 6 mo. ? 
n. $40 for 1 yr. 4 mo. ? 
i^. $200 for 3 yr. 1 mo. ? 



337. 



..{ 



III. /w^. for 1 mo, = Z^- o/* iwf. for 1 yr. 
FoEMULAS. \ IV. Int. for mo. = ^ji^ of int. for 1 yr. X No. of mo. 

Written TFof /fc.— Ex. What is the interest of $84.50 
for lyr. 5 mo., at 6^? p^^^^^^ 

Explanation.— 1«/. Forlyr. Imulti- $8 A. 50 

.06 



$5,0 70 Int. forlyr. 
17 



ply $84.50, the principal, by .06, the 
rate of interest, and obtain $5.07. 

fid. F<yr 1 yr. 5 mo., or 17 m<?. 
Since 17 months are ^ years, 
I multiply $5.07, the interest ^ o\Tq^~Tq^ 
for 1 year, by ^, and obtain 1^) poo-^i^ 
$7. 18, the required interest. $7.18 Int forlyr. 6 mo. 

a. When the time is expressed in months : — Divide the in- 
' terest for 1 year by 12, and multiply the quotient by the 
number expressing the time in months. 

6. Or, to avoid fractions in the process : — Multiply the in- 
terest for 1 year by the number expressing the tivxe, vx 
months f and divide the product by 1^. 
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12. At f^, $9.50 is the premmm on what valuation? 

13. A premium of $28.12|^, at f^, is on what valuation? 
14.. An agent received $9.75 for insuring a barn and its 

contents, at j^%. What was the valuation of the property? 

IV. TAXES. 

395. Taxes are sums of money levied upon persons 
and property, to meet public expenses. 

A property tax is a tax on personal property and real- 
estate ; a poll tax is a tax on the person. 

In computations in taxes, 

a* Valuation = base ; | b. Tax = percentage. 

Problems. 

1. Find the tax on property valued at $2,875, at 1.3^. 

2. What is the tax on $932 of valuation, at A% ? 

3. $3.57 tax on $2^77-1^ valuation, is at what per cent? 
^. The tax on $3,200 is $12. What is the per cent ? 

6, The taxable property in an incorporated village is 
valued at $500,000, and a tax of $1,875 is voted for school 
purposes. What is the per cent of the tax ? 

6. In the same village A's property is assessed at $1,250, 
B's at $1,500, C's at $2,250, D's at $750, and E's at $4,250. 
Allowing 5^ for collector's fees, how much tax has each 
one to pay ? 

7. My tax is $15.25, at l-^hsfo- ^^at is the valuation? 

8. What is the assessed value of a farm that is taxed 
$23.37^, at 2^ mills on the dollar ? 

9. The capital of a glass factory is owned by 8 part- 
ners, whose shares are $3,300, $450, $1,200, $2,250, $750, 
$1,800, $600, and $900 ; and repairs are made that cost 
$225. At what per cent must the capital be taxed, to 

pajr for the repairs ? How ixmebL xxiwsX. ^^da. ^^xtckar Tjay ? 
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V. CUSTOMS OR DUTIES. 

296. Customs or duties are taxes levied on im- 
ported goods and other property, for the support of the 
General Government. 

a. Imports are goods and other property brought into a 

country. 
6. A custoni'house is an office at which duties are collected. 
c. A port of entry is a seaport in which a custom-house is 

situated. 

397. A tariff is a list or schedule of the legal rates 
of duties on imports. 

398. Duties are of two kinds, ad valorem and specific. 

a. Ad valorem duties are duties on the net cost of im- 
ports, at the place where they are purchased. 
6. Specific duties are duties on the number or quantity. 

399. Tare^ leakage^ and hreahage are deductions 
made, on certain kinds of goods, before specific duties are 
computed. 

a. Tare is a deduction for the weight of the box, cask, bag, 

or case that contains the goods. 
6. Leakage is a deduction for waste of liquors in casks or 

barrels. 
c. Breakage is a deduction for loss of liquors in bottles. 

300. Gross weight is the weight without deductions. 

301. JS'et weight is the weight less the deductions. 

303. An invoice i& a written list of merchandise, 
with prices and charges annexed. 

A manifest is a complete invoice of a ship's cargo. 
303. In computations in duties, 

a. Het value = base; \ b. Dutt^ = ^crcento^c* 
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Rules fob Computing Duties. 

I. For ad valorem duties : — Multiply the net value of 
the imports hy the tariff per cent of duty. 

II. For specific duties: — Multiply the tariff rate of 
duty on a itnit hy the net number of units. 

Problems. 
1. The gross weight of 225 boxes of raisins is SS-J- lb. 
per box, and the tare is 25^. What are the duties, at 2^j5 
per lb. ? 

^. What are the duties on 316 boxes of lemons, invoiced 
at $3.45 per box, at 20^ ad valorem ? 

3. What are the duties on 25 pieces of Brussels carpet- 
ing of 65 yd. each, invoiced at $.43f per yd., the tariff 
rates being $.44 per yd. specific and 35^ ad valorem ? 

i. A sugar refiner imports 72 hhd. of W. I. sugar, gross 
weight 975 lb. each, tare 12J^, invoice price ^^ per lb. 
The tariff rates are 2^ per lb. specific and 25^ ad valorem. 
What are the custom-house charges ? 

VI. STOCKS. 

304. Stock is the money or other property invested 
in the business of a corporation. 

305. A share of stock is one of the equal parts into 
which the stock of a corporation is divided. 

The original value of a share is commonly $100. 

306. The par valtie of stock is 100 per cent. 

307. The market value of stock is the sum for 

which it wiU sell. 

a. Stock is at par 9 when its market value is 100 per cent; 
6. Stock is above par, when its market value is above 100 

per cent ; and 
C0 Stock is beiaw par, when its market value is below 100 
per cent 
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308, JPremium is the excess above 100 per cent in 
the value of stock that is above par. 

309, Discount is the deficiency below 100 per cent 
in the value of stock that is below par. 

310, A stock-broker is an agent who buys and sells 
stocks for others. 

311, JBrokereige is the commission paid to stock- 
brokers. 

In computations in stocks, 

a. Par value = base; \ 6. Premium or discount =z percentage ; 
c. Market value = amount or difference. 

Problems. 

What is the market ( 1, That sells at 7f ^ premium ? 
value of stock ( 2. That sells at 16^ discount? 

■p. J .1 j 3. Premium on 7 shares of stock, at 5^^ above par. 
( 4- Discount on 35 shares of stock, at 3^g^ below par. 

5. If Western Union Telegraph stock is at a premium 
of 15^5 how much must be paid for 75 shares ? 

6. $8,98233g!^ buys how much stock, at lOSJ ; i. e.y at 
^i% premium ? 

7. $25346.87|- buys how much stock, at 93f ; i. e,y at 
6^% discount ? 

8. 1 sell telegraph stock at par that cost me 94. What 
J? do I gain ? 

9. I sell stock at 75 that cost me 80. What ^ do I lose ? 

10. What is the market value of 50 shares of mining 
stock, that seUs at S2^% below par ? 

11. I bought 15 shares of Novelty Iron Works stock, at 
1161-. How much did it cost me ? 

12. A widow invested $787^ in toll -bridge ^tc^k^^ 
ST^^ below par. How many ft\iaies» ^^ ^^\ro;:^\ 
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VII. PARTNERSHIP. 

313. A partnership or company is an associa- 
tion of persons for the transaction of business. 

A firm 19 the name under which a company transacts busi- 
ness. A firm is also called a hwise* 

313. JPartners are the persons associated in a part- 
nership or company. 

a. An active partner is one who takes an active part in 

the management of the business. 
6. A silent partner is one who furnishes capital^ but takes 

-no active part in the management of the business. 

c. A general partner is one who is responsible for the 
debts of the company, to the amount of his entire property. 

d. A special partner is one whose responsibility is limited 
to a certain amount, specified in the written articles of 
partnership. 

314, Capital or stock is the money, or its equiva- 
lent, invested in business. 

a. Capital may be money, real estate, personal property, time, 

labor, or skill. 
6. The resources or assets of a company are its entire 

property, including capital, and all demands in its favor. 

c. The liabilities or obligations of a company are its en- 
tire indebtedness, or all demands against it. 

d. Net capitcU or surplus is the excess of resources over 
liabilities. 

e* A deficit is the excess of liabilities over resources. 

/. When resources exceed liabilities, the company is solvent; 

and when liabilities exceed resources, the company is in-- 

solvent or bankrupt. 

SIS, Dividends are the profits divided among the 
p^ners of a company. 



i 
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316, Assessments are sums to be paid by the part- 
ners of a company, to meet expenses or cover losses. 

317. Each partner's share of a dividend or assessment 
is such a ^ of his share of the capital, as the entire divi- 
dend or assessment is % of the entire capital. 

Ex. M, N, and E are partners ; M furnishes $3,500 of 
the capital, N $2,500, and K $2,000 ; and their profits are 
$3,200. What is each partner's share ? 

Full Solution, 

$3^200, entire dividend, 
$3,500+ $2,500 +$2,000 = $8,000, entire capital 
$3,200-^ $8,000 = .J^O = 40 per cent of dividend. 
40^ of $3,500 = $1,400, M's share. 
UOi of $2,500 = $1,000, N's " 
40^ of $2,000 = $ 800, R's ** 

318. Rule for Partnership. 

I. For per cent of dividend or assessment : — Divide the 
total di/vidend or assesament hy the total coital. 

II. For each partner's dividend or assessment : — Multi- 
ply his ca^pital hy the per cent of dividend or assessment. 

Problems. 

1. Eeed and Clark form a partnership. Keed furnishes 
$3,500 of the capital, and Clark $5,000. They gain $2,450. 
What is eaxjh partner's share ? 

2. A, B, and C hire a pasture for $22.50. A's horse is 
in the pasture 5 months, B's horse 7 months, and O's horse 
6 months. How much of the rent does each pay ? 

3. A carpet factory was damaged by fire to the amount 
of $15,180, and it was insured in the Hanover Ins. Co. for 
$9,000, in the Globe Ins. Co. for $7,200, in the ^tna Ins. 
Co. for $6,000, and in the Franklin Ins. Co, for %S^4QQ. 
HoTT much of the loss did each com^^xv^ ^xx&XsaaA 
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^. Bates and Davis lose $828 in trade. Bates's capital 
is $1,200, and Davis's $1,600. What is the loss of each ? 

6. The total capital of a firm is $75,000, of which 
G's share is \ less than H's, and K's is one half the sum 
of G's and H's. The year's profits are $18,600. Ee- 
quired, each partner's capital, and each partner's dividend. 

6. Four men shipped 6,000 bales of cotton to England, 
E furnishing 2,100 bales, F 1,250 bales, G 1,725 bales, 
and H the balance. In a storm 1,920 bales were thrown 
overboard. What was each man's share of the loss ? 

7. Williams, Jones, and Brown manufacture parlor 
organs. Mr. W. furnishes $3,000 of the capital, Mr. J. 
$6,750, and Mr. B. $8,250, and in four years their profits 
are $70,200. What is each partner's share ? 

8. Two men harvest and thrash 945 bushels of wheat 
for -J- of the crop, A furnishing 8 men 7 days, and B 14 
men 5 days. How many bushels of wheat does each part- 
ner receive ? 

9. A, B, and C own 100 shares of RR. stock ; and A's 
annual dividend is $210, B's $400, and G's $240. How 
many shares of stock does each own ? 

. 10. Hilton and Roberts hire a pasture for $50. Hilton 
puts in 25 horses 30 days, and Roberts puts in 20 horses 
42 days. How much of the rent ought each to pay ? 

11. January 1, A, B, and C begin the manufacture of 
hats, with a capital of $20,400, -^ of which is A's, f is 
B's, and the remainder is G's. May 1, G buys \ of B's 
share, and D buys f of A's share. The profits for the 
year are $8,420. How much is each partner's share ? 

12. A, B, G, and D formed a partnership. A furnished 
4 times as much of the capital as B, B |^ as much as G, 
and D as much as A and B together. Their profits were 

$1,943.76. What was each partner? ft d\V\«isai\ 



SECTION lY. 

INTEREST. 

31 9. Interest is the sum paid for the use of money. 

390. JPirindpal is the money for the use of which 
interest is paid. 

331. Amount is the sum of principal and interest. 

333. The rate of interest is the number of hun- 
dredths allowed for the use of $1 of principal for 1 year. 

The per cent, in interest, depends upon the rate of interest 
and the time. 

333, In computations in interest, 

a. Principal = the base ; 

b. Rate of interest x time (in years) z=per cent; 

c. Interest = the percentage. Hence, 

Interest = principal x rate of interest x time. 

Case I. Interest for years. 

Oral Work. — 334. A. At 6 per cent per annum, the 
rate of interest on $1 for 1 year is .06 or y^. 

What is the per cent on 



1. $1 for 3 yr. ? 

2. $3 for 1 yr. ? 
8. $3 for 5 yr. ? 



7. llOfor 7 yr.? 

8. $100 for 1 yr.? 

9. $100 for 2 yr.? 



^. $1 for 8 yr. ? 
6. $1 for 4 yr. ? 
6. $5 for 4 yr. ? 

JB. At 6 per cent per annum, the interest of $1 for 1 
year is $ .06. 

What is the interest of 



1. $1 for 7 yr. ? 

2, $.8 for 7 yr. ? 
S. $1 for6yrJ 



4. $50 for 6 yr. ? 

5, $16 for 10 yr.? 



7. $.60 for 1 yr.? 

8. $ ,60 for 5 v-'^ 



6. $300 for 4 ^\A \ 9. %\.^^ V^^ ^ ^,^«^ 
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33tS« j I. InL for 1 yr, = prin, X rate of int. 
Formulas. ( II. Int, for yr.z=prin, x rate of int^for No,of yr. 

Written TTorfc.— Ex. What is the interest of $135.25 
for 3 years, at 6^? 

Explanation. — \%t For 1 year. I Pkocess. 

multiply $135. 25, the principal, by $135.25 Principal. 
.06, the rate of interest, and obtain n^ ^ 

^^\^i -t/O Rate of int. 



2d. For Z years. I multiply $8. 11 J, $8.1150 Intforlyr. 

the interest for 1 year, by 3, and 3 

obtain $24,344, the required in- 'TTTl — ^ # r- 

terest. $24^.3^5 Int. for 3 yr. 

Problems. 

1. What is the interest of $467 for 1 year, at 6^? 

2. Find the interest of $321 for 1 year, at 5^. Find 
the amount. 

3. Find the interest of $167.50 for 5 years, at 7^. 

^. What is the interest of $612.75 for 3 years, at 8^? 
6. What sum of money will pay a debt of $165.88, 
1 year after it is due, with interest at 10% ? 

6. What is the amount of $3,750 for 3 years, at 5^ ! 

7. February 11, 1880, I borrowed $2,250. How much 
did the debt amount to, February 11, 1883, interest at 6^? 

8. What is the interest of $560.10 for 2 years, at 1%\ 

Case II. Interest for months. 

OrcH Work»—SiiG. A* 1. What part of a year is 1 
month ? 



2. Are 6 mo. ? 
S. Are 3 mo. ? 



^. Are 4 mo. ? 
5. Are 2 mo.? 



6. Are 9 mo. ? 

7. Are 8 mo. ? 



8. Are 6 mo.? 

9. Are 7 mo. ? 



J5» i. The per cent on $1 for 1 month is what part of 
the rate on $1 for 1 year*} 
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6. For 4 mo. ? 
6, For 8 mo. ? 



7. For 2 mo. ? 
^. Fop 1 mo. ? 



9. For 1 mo. ? 
i^ For 11 mo.? 



Z, At 6^ per annum, what is the per cent on $1 for 6 mo. ? 
S. For 3 mo. ? 
wj. For 9 mo. ? 

C jf. The interest of $1 for 1 month is what part of 
the interest of $1 for 1 year ? 

^. The interest of any sum for 1 month is what part 
of the interest of the same sum for 1 year ? 

3. At &% per annum, what is the interest of $1 



4. For 1 mo. ? 

5. For 3 mo. ? 



6, For 9 mo. ? 

7. For 4 mo. ? 



8. For 8 mo. ? 
P. For 2 mo. ? 



i^. For 7 mo. ? 
ii. For 11 mo.? 

jD. At Q% per annum, what is the interest of 



1, $4 for 3 mo. ? 
^. $2 for 9 mo. ? 
S. $7 for 4 mo. ? 
4. $10 for 8 mo. ? 



5. $20 for 2 mo. ? 
^. $100 for 1 mo. ? 

7. $40 for 7 mo. ? 

8. $12 for 11 mo.? 



P. $1 for 1 yr. 6 mo. ? 

10. $8 for 1 yr. 6 mo. ? 

11. $40 for 1 yr. 4 mo. ? 
i^. $200 for 3 yr. 7 mo. ? 



327. 



..I 



III. /n^. for 1 mo. rr.-:/^^ of int. for 1 yr. 
FoBMULAS. \ IV. Int. for mo. = ^j^ of int. for 1 yr. x No. of mo. 

Written Work.—E^. What is the interest of $84.50 
for lyr. 5 mo., at 6^? p^^^^^ 

Explanation.— 1«<. Forlyr. Imxilti- tSA 50 

.06 



ply $84.50, the principal, by .06, the 
rate of interest, and obtain $5.07. 

2d. Far 1 yr. 5 mo., or 17 mo. 
Since 17 months are fj years, 
I multiply $5.07, the interest 
for 1 year, by {I, and obtain 
$7. 18, the required interest. 



$5,070 Intforlyr. 
17 



13) $86.19 

$7.18 Intforlyr.Bmo. 



a. When the time is expressed in months : — Divide the in- 
' terest for 1 year by 12, and multiply the quotient by the 
number expressing the time in months. 

6. Or, to avoid fractions in the process : — Multiply the in- 
terest for 1 year by the number expressing thA Hvm. v\ 
monthsj and divide the product by 12, 
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Pkoblems. 
1. What is the interest of $952.17 for 3 months, at u/^ 

5. What is the interest of $187.75 for 5 months, at 4^? 
3. Find the interest of $1,168.48 for 1 yr. 4 mo., at ^fc^ 
-^ If I have $938.25 on interest for 4 yr. 10 mo., at 6^, 

how much interest shall I receive ? 

6. What is the amount of $294.25 for 6 mo., at 5% ? 

6. If I give my note for $3,275, Jan. 11, 1882, and pay 
it Feb. 11, 1883, with 7^ interest, how much do I pay ? 

7. If I borrow $2,732, at 12^ interest, and pay the debt 
in 1 month, how much do I pay ? 

8. How much must I pay for the rent of a store 
valued at $3,150, for 1 yr. 4 mo., at 7^ on the valuation? 

9. How much is the semi-annual interest on a 7^ 
mortgage for $1,730 ? 

Case III. Interest for days. 
Oral TToffc.— 388. 



A.. 1. How many days is 

.1 of a mo. ? 
2, Are .3 of a mo. ? 



8, .2 mo. ? 
i. .6 mo. ? 
5. .4 mo. ? 



6, .9 mo. ? 

7, .O^mo.? 

8, .5§- rao. ? 



How many tenths of a month 
9. Is 1 day? | 10. Are 3 days? 



16. 24 da. ? 

16. 18 da.? 

17. 11 da.? 

18. 20 da. ? 



19. 25 da. ? 

20. 7 da.? 

21. 16 da.? 

22. 29 da.? 



11. 15 da.? 

12. 9 da. ? 

13. 6 da. ? 
U. 12 da.? 

S* 1. The per cent on $1 for 3 days is what part of 
the per cent on $1 for 1 month or 30 days ? 

2. At Q% per annum, what is the % on $1 for 3 days ? 



3. For 15 da.? 
i. For 9 da. ? 



5. For 12 da. ? 
^. For 18 da.? 



7. For 1 da. ? 

8. For llda.? 



P. For 20 da. ? 
i^ For 25 da.? 



C* L The interest of $1 for 3 days is what part of the 
interest of $1 for 1 month ? 

2. The interest of any sum for 3 days is what part of 
the interest of the same sum for 1 T[iow\Xi\ 
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At &% per annum, what is the interest of $1 



S. For 1 mo. ? 
^ For 15 da.? 



6, For 24 da. ? 
6. For 3 da. ? 



7. For 1 da. ? 
(?. For 4 da. ? 



P. For 20 da. ? 
m For 25 da. ? 



11. Of $6 for 12 da. ? | i^. $25 for 18 da. ? | 13. $100 for 27 da. ? 
1>. How many months and tenths of a month 



i. Are2 mo. 15 da.? 
^. Are 6 mo. 18 da.? 

7. Are 1 yr. 3 mo. 12 da.? 



1^. Arel mo. 21 da.? 
4. Are 10 mo. 6 da. ? 



6. Are 7 mo. 25 da. ? 
^. Are 11 mo. 29 da.? 
9. Are 1 yr. 8 mo. 1 3 da. ? 
10. Are 3 vr. 28 da.? 



8. Are 2 yr. 1 mo. 27 da. ? 

J5i At Q% per annum, what is the interest of $1 



ZFor2 mo. 15 da.? 
2. For 3 mo. 3 da. ? 

7. Of $10 for 6 mo. 3 da. ? 

8. Of $7 .for 10 mo. 18 da.? 

9. Of $9 for 7 mo. 1 7 da. ? 



^. For 1 mo. 21 da.? 
4. For 4 mo. 10 da. ? 



^. For 7 mo. 25 da.? 
^. For 5 mo. 17 da.? 

10. Of $1 for 1 yr. 3 mo. 12 da.? 

11. Of $10 for 1 yr. 2 mo. 6 da. ? 

12. Of $5 for 4 yr. 4 mo. 20 da. ? 

At any rate of interest, how is the interest of any prin- 
cipal found 
13. For 3 days? | H. For 1 day ? | 15. For any number of days? 

339. j V. Int. for 3 da.-=^ .1 of int. for 1 mo. 
Formulas. ( VI. Int. for da.^.l of int. for 1 mo. x i the No. of da. 

Written TToffc.— Ex. What is the interest of $169.75 
for 2 yr. 3 mo. 10 da., at 8^ ? 

Second Process. 
2 yr. 3 mo. 10 da. = 27.3^ mo. 
$169.75 Prin. 

.08 Rateofiut 



First Process. 
2 yr. 3 mo. 10 da. = 2 7.3^ mo. 

$169.75 Prin. 

.08 Rate of int. 



12)$13.5800 Intforlyr. 

Int for 1 mo. 
No. of mo. 

Beqnired Int. 



$1.13^ 
2 7.3i 

$30,932 



$13.5800 Intforlyr. 

27. 3i 
12) $371.187 

$30,932 Int.for?^yr. 



The second process avoids compVi(».\ift^ eotsi\w^a»^v3ii&\sv\xs^^ 
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Fboblems. 

1. How much interest will I have to pay, at 7^, on a 
loan of $1,296 for 9 mo. 15 da. ? 

2. What is the interest of $716.25 for 1 yr. 24 da., at Q%% 

3. Find the interest of $936 for 3 yr. 2 mo. 29 da., at 10%. 

4. What is the interest of $718 for 1 yr. 14 da., at 6^? 

5. If I borrow $819 for 20 days, at 8^, how much inter- 
est must I pay ? 

6. What is the interest of $483.70, from Nov. 23, 1882, 
to Dec. 8, 1883, at 7^? 

330. Exiles foe Interest. 

I. To find the interest for 1 year:— 
Multiply the principal by the rate of interest. 

II. To find the interest for 2 or more years :— 
Multiply the interest for 1 year hy the nvmnber of years. 

III. To find the interest for any other time :— 

Multiply the interest for 1 year hy the time expressed 
in months and tenths of a months and divide the product 
hy 12. 

IV. To find the amount:— 
Add the interest to the principal. 

a. In compuiationSy carry the partial remits to four decimal places, 

h. In final results, if the mills are 5 or m/yre, caU thsm 1 cent; 
and if they are less than 5, r^ect them, 

331. AU computations of interest come under this 

General Formula. 
Principal X rate of i»t€rc«t x time — iiiVfcT«%t, 
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for. 



5yr., 

2 yr. 9 mo., 

I yr. 7mo. 21 da., l-at^ 

II mo. 13 da., 

3 yr. 28 da., 



10^? 
IJ^permo.! 



Problems. 
What is the interest 

1- 25., Of $387.50 
26- 50. Of $293 
51- 75. Of $7,461.13 
76-100. Of $12,009.08 
101-125. Of $4,731.87 

What is the amount 
126-134. Of $82.44 ] f 7 mo. 10 da., 1 f^i^? 

135-lJiS. Of $316.90 ^for^ 2 yr. 11 mo., Ut J 7^? 

lJ^-152. Of $2,054 J ll yr. 3 mo. 27 da., J [6^! 

153. A contractor, wliile building a church, borrowed 
$13,080 for 7 mo. 15 da., at S%. How much interest did 
he pay ? 

154. Find the amount of $180 for 2 yr. 2 mo. 20 da., at 6%. 

155. At i% a month, how much will a banker receive 
for the use of $100 for 2 yr. 5 mo. 10 da. ? 

156. A mortgage for $375 has been running 4 yr. 4 
mo. 15 da. How much interest has accnied on it, at 8^? 

157. What is the interest of $873.60, from Feb. 10, 
1881, to Oct. 10, 1882, at 10^? 

158. A note for $1,824.75, dated Oct. 8, 1881, was paid 
Dec. 23, 1882, with Q% interest. What amount was paid ? 

159. f2^S^^^. New York, Ju?y 1, 1882. 



(^Htee ntatUhd ajcet (/cUe, Q/ hwmt^e ^ hay ^ iSii^chatc^ ^at' 
let, ot ou/et, <^wo SCunc/tec^ (^nttteen an(/ -f^jj QOoclata, tt^Un 

This note was paid Nov. 17, 1882, with 1% interest. 
What was the amount? 

160. What is the discount on a bill of goods amounting 
to $237.50, at 30 days, 2^% oft fox eiM&\\\ 
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161, Draw your note for $956, bearing date Boston, 
Oct. 9, 1882, payable to James Fields, or bearer, and due 
June 15, 1883, with interest. 

16^. Compute the interest on this note, at 6%. 

163. Draw your note for $250, bearing date Chicago, 
Jan. 14, 1882, payable to Thomas Clark, or order, and due 
in 1 year, with 10% interest after 3 months. 

Find the amount due to-day on this note.* 

16i, A debt of $1,000 due Mar. 2, 1881, was paid Apr. 
17, 1882, with interest at 9>%. What was the amount ? 

165. At the date last named, a payment of $350 was 
made. How much was due June 26, 1883 ? 

166. Memorandum : — Note for $1,824, dated Philadel- 
phia, Oct. 10, 1881. Payment made of $550, Apr. 25, 1882. 
What was due Jan. 2, 1883, interest at 6^? 

167. ff.650. St. Lonls, Mo., ^w. 19, 1680. 

otaet, &rix^en c^^nc/iec^ S^Meu S)ocuzta, wUn tfUeteii^, Jot value 
tecetvea. Oc/te^atc/ Jendttid. 

Indorsements :— June 17,1882, $225; Oct. 24, 1882, 
$475. How much was due on settlement. Mar. 3, 1883, 
interest at 6^? 

168. A wholesale merchant sold a bill of goods amoun^ 
ing to $3,126^<^^, on a credit of 3 months; and for cash 
down, he deducted or discounted 5% from the amount of 
the bill. How much did he receive for the goods ? 

169. An invoice of fancy goods, at retail prices, amounts 
to $920 ; and the discounts are 25^ off from the amount 
of the invoice, and 3% off from the balance, for cash. 
What is the cash cost of the goods? 

For oiUlines qf percenloge Ioy x«N\ft^,^^<i^^«?,^^^» 
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General Eeview Problems in Percentage. 

1, At an election, the successful candidate received 
11,480 votes, and the defeated candidate 87^^ of the same 
number. How many votes did both candidates receive ? 

^. A farmer divided 225 acres of land among his 3 
sons, giving 81 acres to the first, 76.5 acres to the second, 
and the remainder to the third. What % of the whole 
number of acres did each receive ? 

3. What is the difference between 33^ and 25J^ of 
480 miles ? 

^. A merchant sold goods at 33J^ above cost, and re- 
ceived $.45 a yard for them. How much did they cost 
him per yard ? 

5. I sold 2 stones for $24 apiece ; on one of them I 
made 20^, and on the other I lost 20^. What was my 
gain or loss on both ? 

6. If 10^ is lost by selling boards at $7.20 per M, 
what % would be gained by selliug them at $ .90 per ? 

7. At what price per pound must I sell tea that cost 
$ .75, to make a profit of 20^ ? 

8. A commission-merchant received $157.75 for sell- 
ing flour, his commission being 2J per cent. For how 
much was the flour sold ? 

9. A lawyer collected $950, and charged Vi\% com- 
mission. What were his fees, and what was the sum to 
be remitted ? 

10. If a tax of $387.75 is paid by an assessment of ^ 
of 1^, what is the assessed valuation ? 

11. The cost of building a school-house is $935 ; the 
assessed valuation of the district is $34,750^ aad A^ ^^^^.s* 
a iarm assessed at $9,475. How imx.c^\&\i\^ \axX 
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12. A merchant's store is insured for $7,850, at f ^ ; and 
his goods for $12,376, at ^%. What premium does he pay? 

13. A steamship was insured for $87,500, the premium 
being $1,968.75. What was the per cent ? 

H. If I sell railroad stock which cost me $2,500, at a 
loss of 8 J^, how much do I receive for it ? 

15. How much are 5 shares of bank stock worth at 118 ? 

16. An account of $45.50 has been due 2 yr. 6 mo. 
How much interest has accrued on it, at 6^ ? 

17. What is the interest of $735 from April 9, 1882, 
to July 15, 1884, at 6 per cent ? 

18. How much will a debt of $385.50, contracted Feb. 
15, 1882, amount to Jan. 3, 1884, on interest at 7^ ? 

19. If you save $150 of your ^salary each year, and put 
your savings at interest, at 10^, at the end of each year, 
how much will your savings amount to in 10 years ? 

20. After spending 25^ of my capital, and 25^ of the 
remainder, I had $675. What capital had I at first ? 

21. A merchant bought cassimere, at auction, at 284^^ 
below the manufacturer's price, paying $1.25 a yard for 
it. He retailed it at 22^ above manufacturer's price. At 
what price did he retail it ? 

22. I seU coal at the same price per net ton (2,000 lb.) 
as I pay for it per gross ton (2,240 lb.). What per cent 
profit do I make ? 

23. A market -man sells eggs at J cent apiece above 
cost, and makes 25^. What do the eggs cost him apiece? 
At what price per dozen does he seU them ? 

^4^. The premiums paid for insuring four stores in a 
block are $147, $97.50, $153.75, and $107.25 ; and the 
rate is 1^%. What amount la Vaauic^ otv ^^-a^ ^\sst:^^ 
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55, A commission-mercliant in Milwaukee received from 
an Oswego miller $1,000, to buy wheat, after deducting 
his commission at 2%. The merchant paid $1.06^ per 
bushel. How many bushels did he buy ? 

56. If I invest $2,500 in bank-stock, and sell it at an 
advancie of 6%, for how much do I sell it ? 

27. I buy stock at 5 per cent discount, and sell it at 3 
per cent premium, gaining $180. How much did I invest ? 

28. Dec. 15, 1877, a farmer mortgaged his farm for 
$4,850 ; and Sept. 15, 1881, he paid the mortgage, with 
6% interest. What amount did he pay ? 

29. A note for $754.19, dated Jan. 10, 1881, was paid 
Dec. 14, 1882, with 6% interest. What amount was paid ? 

30. What sum must be paid to cancel a debt of $219.16, 
which has been due 1 yr. 6 mo. 14 da., at the legal rate of 
interest in this State ? 

SI. A man who owned f of a ship, sold 40^ of his share. 
What part of the ship did he then own ? 

32. A grain dealer bought wheat at $1.25 per bushel, 
and sold it at a profit of 20^, making $50 by the transac- 
tion. How many bushels did he buy ? 

33. A merchant sells goods at retail at 30% above cost, 
and at wholesale at 12^ less than retail price. What is 
his gain per cent on goods sold at wholesale ? 

34.. A man 27 years of age took out a life-insurance 
policy for $8,000 for the benefit of his wife, at the annual 
rate of $21.70 per $1,000 ; his death occurred at the age 
of 33. How much did the widow receive more than had 
been paid in annual premiums? 

3S. I sold 375 100-pound sacks of Eio coffee, at $ .17i 
a pound, and my commission amounted to $80.27. What 
per cent commiBBion did I receive '4 
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36. A man Bold his house for $2,500, payable in one 
year, with interest at 6%, At the end of 6 months he 
received a payment of $1,600. What was due him at the 
end of the year ? 

37. How much will yon gain, if yon bny 45 shares of 
telegraph stock at 27^ discount — or 27^ below par — ^and 
sell it at 12^ discount? 

38. If goods are bought at ^ of their value, and sold for 
\0% more than their value, what is the gain per cent ? 

39. A merchant bought a hogshead of molasses, and lost 
i of it by leakage ; he sold the remainder at 20^ advance 
on its cost. What per cent did he lose on the investment? 

JiO. A note for $850, at &% interest, was given Sept. 15, 
1880. April 23, 1881, a payment of $290 was made ; and 
Jan. 3, 1882, a payment of $345. How much was due 
Sept. 29, 1882 ? 

^1. A druggist buys perfumery at ^ ofE from retail price. 
What % does he make by selling it at the retail price ? 

Jt^. A man can hire a farm of 97 acres for $500 per 
annum, or he can buy it for $70 an acre. If money is 
worth Q%y which is the cheaper for him, and how much 
the cheaper? 

Ji3. A farmer bought 80 sheep, at $4.20 a head, giving 
his note payable in 6 months, at ^%. At the end of the 
Q months he sold the sheep at $5.25 a head, and paid the 
note. How much did he get for the keeping of the sheep ? 

^. If wool that costs $ .60 per poimd, shrinks 45^ in 
cleansing, at what price per pound must it be sold^ to gain 
33^^ on the cost ? 
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FOR REVIEWS AND EXAMINATIONS. 
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' 1. Arithmetic. 

2. A unit. 

3. A number, 

4. Unit of a number, 
6. An integer. 

Whole numbers. 
6. Cipher or zero. 
Y. Digits, 
. 8. Periods of figures. 



9. Order of a unit. 

10. Values expressed by figures. 

11. Simple value, 

12. Local value. 

13. Notation. 
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15. Dollar mai'k. 

16. Decimal point. 
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* ( 2. Fa^i^es o/ orders from left to right. 



in. Rules. 



1. For expressing monei/, 

2. For notation. 

3. For numeration. 



'a. Dollar mark. 
b. Decimal point. 
^c. Less than 10 cents. 



L Terms. ^ 



1. Like numbers. 

2. Unlike numbers. 

3. Addition. 

4. Parts. 

6. Sum or amotmt. 



Addition. 

IL Signs. 

in. Principles 
rV. Rule. 



il. Of addition. 
2. Of equality, 
il. Parts = the whole, 
2. What units can be added, 
Steps I, II, nL 



L Terms.' 



f 1. Subtraction. 

2. Minuend. 

3. Subtrahend. 

4. Difference or remaitider. 



Subtraction. 

II. Sign. 



III. Principle. 
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I. Terms. ^ 



Multiplication. 



' 1. Multiplication. 

Multiplication is addition. 
2. MiUtiplicand, 
8. Midtiplier. 
4. Factors. 



6. Product. 

Partial products. 

6. A concrete number. 

7. An abstract number. 



II. Sign. 
in. Important Facts. 



IV. Principlbs. H 



1. Multiplier an abstract number, 

2. Either factor for multiplier, 

3. Annexing to a number, 

4. One factor 0, 

C 1. Product concrete or abstract, 

2. Removing a number to Vie left, 

3. Multiplying by ones^ tens^ hundreds^ etc, 
w 4. Number of 0*s on right of product. 



1. Hie multiplier a digit, 

V. Cask and Rules. J ^' Ciphers on tU right of multiplier. 

3. The multiplier ttoo or more digits, 

4. Ciphers on the right of both factors. 



Division. 

1. To divide. 

2. Fractional parts. 
Halves, thirds, and so on. 

3. Division. 
Division is subtraction. 

4. Long division. 

U. Signs. Ist; 2d, 



I. Terms. 



6. Short division. 

6. Dividend. 

Partial dividend. 

7. Divisor. 

8. Quotient, 

9. Average of numbers. 



III. Important Facts. ■> 



f 1. Divisor an <ibstract number. 

2. Steps in division. 

3. How to change dollars and cents to cents. 

4. When to chaiige dividend to cents. 

^ 5. How to divide dollars by 10 or 100, 



rV. Principles 



{1. Quotient like dividend. 
2. 



Removing a number to the right. 



V. Cases asd BrtKS. j i" "^^T"" •""'^'^^f^/, *«^- 

i 2, Ciphers on ri^M of m-o-wor. 
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Decimals. 



L Terms. ■> 



fl. A decimal unit. 

2. A decimal. 

3. A mixed number. 

4. Tike decimal poirU. 

5. Currency. 

6. Money utiits. 



1. Beduction, 

8. A debt. 

9. A debtor. 

10. A creditor. 

11. A bill of goods. 

12. An item. 



13. Extending an item. 

14. The footing of a MIL 

15. ^« accoww^. 

16. T/ie balance of 

an account. 

17. Receipting a bill. 



IL Important Facts, h 



m Principles. 



1. ffow to write cents and mill^ 

2. How to read cents and mills. 

3. Removal of decimal point to tlie right. 
L 4. Removal of decimal point to the left. 

( Ist. Lower to higher units. 



IV. Processes 
AND Rules. 



1. Notation. . ^ , „. , 
2d, Higher to lower units. 

2. Reduction. \ ^'^' ^^^^xing decimal ciphers. 

( 2d. Removing decimal ciphers. 

3. Addition. '^ 

4. Subtraction. 

6. Midtiplication. Number of decimal places in product. 
6. Division, Number of decimal places in quotient. 



^1. To redtice decimal currency ^ — 8 processes. 

2. ffow to add decimal numbers. 

3. How to subtract decimal numbers. 

4. Rule for midtiplication. 
Less decimal places in product than in factors. 

6. Rule for division. 

When annex decimal ciphers to dividend. 



Properties of Numbers. 



L Terms. 



1. Int^al factors. 
An integer is exactly 

divisible. 

2. A composite number. 

3. A prime number. 
A prime factor. 

4. An even number. 
, 5. An odd number. 



6. Factoring. 

7. An exact divisor. 

8. A common divisor. 

9. Tlie greatest common divisor. 

10. ^ multiple. 

11. A common multiple. 

12. The least common multiple. 
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IL Principles. 



1. TTie greatest common divisor ike product of what f 

2. The least common mvUiple a m,ultiple of what f 

3. Cancelling a factor from, a number, 

4. Canoeing a comanon factor. 

When the factor 1 remains. 



m. BULES, 



J 2. 

Is. 



1. For finding prim>e factors. 

For finding greatest common divisor. 
For finding multiples; i, S. 



Fractions* 



I. Tebhs. 



'1. Fractional parts. 
2. A fractional unit, 
8. Afr€U!tion, 
4. The terms. 

Lowest terms. 
6. The denominator, 
6. 77ie numerator. 
*J. A proper f ration, 

8. An improper fraction, 

9. A mixed number. 

Decimal fractions. 



10. A compomvi fraction. 

The word of. 
W, A complex f ration. 

12. The unit of a fraction, 

13. To analyze a fraction. 

14. Similar fraclums. 

16. Least similar fractions, 

16. Dissimilar fractions. 

17. Common denominate. 

18. Lea^st common denominator. 
19.-4 fraction is inverted. 



n Important Facts -I ^* ^"^^"^''"^ denominator a common multiple. 



III. Principles. 



rv. Cases 

AND BULES. 



Least common denominator least common multipU 

1. Dividing terms by a common factor. 

2. Multiplying terms by any number. 

3. What the product of two fractions equals. 
.4. The process of dividing by a fraction, 

1. Fractions to lowest terms, 

2. FrcKtions to given fro/ctional units, 

3. Dissimilar to similar fractions. 

4. Dissimilar to least similar fractions. 
6. Fractions to integers or mixed numbers. 
6. Integers or mixed numbers to improper 

fractions. 
Use of each case in redaction. 
Steps 1, 2. 
Steps 1, 2. 
Steps 1, 2. 
Steps 1, ^ 



Reductions of 



7. Addition. 

8. Subtradion 

9. MiUtiplication, 
10. Dimsion. 
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Compound Numbers. 



L Terms. H 



^1, A simple number. 

2. A denominate number. 

3. A compound number. 

4. A surface. 

5. Area. 

Square inch ; foot ; yard. 

6. A solid or body. 

Cubic inch ; foot ; yard. 
^1. Weight. 



II. Tables of Measures. 



8. Linear measures. 

9. Surface measures. 

10. Solid m£asures. 

11. Liquid measures. 

12. Dry measures. 

13. Avoirdupois weights. 

14. Time. 

16. Bedttction descending. 
16. Heduction ascending. 

6. Dry. 

6. Avoirdupois weight, 

7. 7\me. 

8. Counting. 



UL Important Facts. 



1. Linear or line. 

2. Surface. 

3. Solid. 
.4. Liquid. 

1. How quantities of articles are determined. 

2. Process used in reduction descending, 

3. Process used in reduction ascending. 

4. Special rules omitted^ and why. 
6. Leap-years^ hjow determined. 
6. A month, in business transactions. 

rV. Cases. // /// ///; IV; V; VL 

1. Mule for reduction descending. 

2. Rule for reduction ascending. 

3. How to add, subtract, multiply, and divide 
compound numbers. 

4. How to divide by a compound number. 
6. How to find difference in time betioeen dates, 



y. Processes and Rules. ^ 



Measurements* 



I Terms. ^ 



1. Dimensions. 

2. A line. 

8. A surface. 
4. A body. 
6. Extension. 
6. An angle. 
1. A right angle. 

8. An acute angle. 

9. An obtuse angle^ 

10. Perpendicular lines. 

11. A parallelogram. 

12. A rectangle. 



Id. A square. 
14. Altitude of 

parallelogram. 
16. Diagonal of. 
16. Perimeter of. 
17.-4 triangle. 

18. A right-angled. 

19. An obtuse-angled. 

20. ^n acute-angled. 

21. -Ba5« of triangle. 

22. Fer^ca; o/. 

23. -Altitude o/. 

Ma 



24. .4 trapezoid. 
26. Altitude of. 

26. -4 ceVcfe. 

27. Circumference of, 

28. ^rc o/. 

29. Diameter of. 

30. Radius of. 
31.-4 rectangular 

solid. 

32. -4 «^«. 

33. (?w6tc contents or 



\ 
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n. Units. 



1. Standard uniUy table of. 



2. Ear meamree of surface, - 



8. Eor measures of volume, -* 



4. Eor farm products. 



6. Allowances or deduetians. 



'a. The square foot 
A board foot. 

b. The square yard* 

e. The square. 

<d. A bunch of lath. 

fa. The cubic foot. 
A timber fbot. 

b. The cubic yard. 

c. The barrel. 

d. The hogshead. 

e. The perch. 
^. A brick. 

a. A bushel. 
Stricken meaanra. 
Heaped measara 

b. A ton of hay. 

)a. Materials. 
b. Labor. 



m. Imfqbtaht Facts. ^ 



" 1. Units in area of a rectangle. 
2. Units in which dimensions are always expressed, 
8. DimeTisions must have a common unit. 

4. Units in either dimension of a rectangle. 

5. Units in area of a parallelogram, 

6. Units in area of a trapezoid. 

7. Units in area of a circle. 

8. Units in volume of a rectangular solid. 

9. Units in one dimension of a rectangular solid* 



1. Rectangles 
and triangles. 



IV. Cases 

AND BULES. 



a. Area of a rectangle. 

b. Either dimension of a rectangle. 

c. Area, base, and altitude of a triangle. 

d. Area of a parallelogram. 

e. Area of a trapezoid. 

Circumference or diameter. 

For great accuracy. 
Area. 

8. R^angular solids. \ f Cubic contents or volume. 
L ( 6. One dimension. 



2. Theeirde, 



i: 



i 
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Percentage. 

A. Without Time as an Element. 



L Tkbms. 



1. Per cent. 

2. Percentage. 

3. The per cent, 

4. The hose. 

5. TJu percent- 

age. 

6. The amount. 

7. The difference. 

8. Profit. 

9. Loss. 

10. ^n agent. 
1\. A commission- 
merchant. 

12. Commission. 

13. /w«wrance. 

14. Valuation. 
16. Premium. 
16.-4 policy. 
\1. Taxes. 

18. -4 property tax. 



20. Customs or duties. 

21. Imports. 

22. ^ C2^8to77l-A0Z<««. 

28. -4 j5or^ of etUry, 

24. ^ toW^. 

25. Ad valorem duties. 

26. Specifixi duties. 

27. Tbm 

28. Leakage. 

29. Breakage. 

30. Gross weight. 

81. iVJ?^ weight. 

82. ^n invoice. 

83. ^ manifest. 

84. /SfocAr. 

85. ^ «^r0. 

86. Par va/t<«. 

87. Market value. 

At par. 
Above par. 
Below par. 



88. Premium. 

89. Discount. 

40. -4 stock-broker. 

41. Brokerage. 

42. A partnership. 
48. ^ ^?77i or Aoi^«A 

44. Partners. 

Active. 
Silent. 
General. 
Special. 

45. Capital or stock, 

46. Resources. 

47. Liabilities. 

48. iVe^ capital. 

49. -4 deficit. 

Solvency. 
Insolvency. 

60. ^ dividend. 
51. uln assessment. 



n. NOTAnON 



1 3. 



in. Important Facts. - 



rV. The Five 
GizTiRAL Cases. 



P?r cen^ toritten as a decimaL 
Per cent written as a fraction^ 
The commercial sign, 

' 1. Of what factors the percentage is a product, 
2. Of what the per cent is a quotient. ^ 

8. Of what the base is a quotient, 

4. Of what factors the amount is a product, 

5. Of what factors the difference is a product, 

6. How to determine a partner's share 
of a dividend or an assessment, 

7. Corresponding terms in multiplieation 
and percentage. 

' 1. To find the percentage. 
2. To find the per cent, f a. Percentage and per cent given. 
8. To find the base, < b. Amount and per cent given. 
4. To find the amount. I c. Difference and per cent given* 
6. To find the difference. 
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V. Special AppLiCAnoNS 

OF THE 

FiYE Genebal Cases. 



1. Profit aiid loss. , ^ n ^ , 

2. Cmnmmum. . J ^ n " '°°"*'^ '^^ 
8. Iv^uraiice. < *" ^^ """"^y expended. 

^ _. ^. C a. Ad valorem. 
7. Fartnership. 



B* With Time as an Element. 



L Tebms 



■\i 



Interest. 
Principal, 



8. Amount. 

4. i?a<« o/ interest. 



XL Important Facts, 



•1^ 

(8. 



1. Upon what the per cent, in interest , depends. 
Correfponding terms in irUerest and percentage. 
Of what three factors interest is a product. 



UL Computations.^ 



^ a. Interest for years. 

1. Cases. ^ b. Interest for months. 

, c. Interest for days. 

a. Interest for 1 year. 

2 Hides -l ^' ^^*®^®^* ^^^ 2 ^^ more years. 

c. Interest for any other time. 

d. For amount. 
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SUPPLEMENT. 



§ 1. METHODS OF PROOF. 

1* The fundamental rules of arithmetic are addition, 
subtraction, multiplication, and division. 

All aritlimetical computations axe performed by the use of one 
or more of these processes. 

The methods of proof of the fundamental rules, here giv- 
en, are based upon the following truths : 

L 27ie sum is not changed by changing the order in which 
the parts are added. 

n. A whole equals the sum of all its parts. 

III. The difference between one of two numbers and their 
sum equals the other number. 

rV. The product is not changed by changing the order of 
the factors. 

V. The product of two fojctors divided by either factor 
equals the other factor. 

VI. The divisor and quotient are the factors of the divi- 
dend. 

2. To Pbovb Addition. 

First Method. — Add the given parts in reverse order. 
The two results must be alike. (See I.) 

Second Method. — Omit one or more of the parts^ and to the 
sum of the remaining parts add the sum of the parts omitted. 
This result and the result first obtMaedi xaxuXX^ ^^2^^. v^!i^^^^ 
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3. To Prove Subtbaction. 

First Method. — Add the subtrahend and remainder. 
The result must equal the minuend. (See II.) 

Second Method. — Subtract the remainder from the minuend. 
The result must equal the subtrahend. (See III.) 

4. To Pbove Multiplication. 

First Method. — Multiply the multiplier by the multiplicand. 
The two results must be alike. (See lY.) 

Second Method. — Divide the product by either factor. 
The result must equal the other factor. (See V.) 

5. To Pbove Division. 

First Method. — Multiply the divisor and quotient together. 

The result must equal the dividend. (See VI.) 

In integers arid decimals, add any final remainder to the prodtid. 

Second Method. — Divide the dividend by the quotient. 

The result must equal the divisor. (See V.) 
In integers and decimals, subtract any fimM remainder from the 
dividend, before dividing, 

Pboblems. 
Add and prove 

1. 2,416 ; 13,892 ; 937 ; 65,429 ; 182,705 ; and 89,076. 

2. 95.73; 4.067; 238.4; 25.206; 317.0317; and 4,404.0404. 
^* f » v> Hj td"* tt> 3.nd i. 

Subtract ) 4. $2,719.37 from $21,050. 6. 83.83 less 8.0383. 
and prove J 5. 505,992 less 278,059. 7. %^i — |^. 

Multiply ) S. 4,971 by 628. 10. 23.4 times $189.18|. 

and prove J 9. 32.07x5.213. 11. 237 >< 3^9 

Divide and prove 

12. 4,692 by 69. U. 24.952 -r- 4.76. I 16. $518.70 by $14.25. 
^S. 3,831 by 84. 15. $293.1 5 -v- 45V \ 1'^- "^Vt^l %* 
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§ a. GENERAL PRINCIPLES OF DIVISION. 

6m Any change in either dividend or divisor produces a 
change in the quotient. 

1. With a given divisor , the greater the dividend the greater the 
quotient; and the less the dividend the less the quotient, 

2, With a given dividend j the greater the divisor the less the 
quotient ; and the less the divisor the greater the quotient. 

7. The quotient of 72 divided by 12 is 6. Then 
J. ? 1 1 

A. 12 )7SX2 12 )72X3 12 )72-r-2 12 )72-^3 

12 18 3 2 ^^^* 

Multiplying the dividend multiplies the quotient; and 
Dividing the dividend divides the quotient, 

J[ 2 3 4 

B. 12X2)72 12X3)72 12-^2)72 12-^3)72 

3 2 12 18 ®^^®' 

Multiplying the divisor divides the quotient; and 
Dividing the divisor multiplies the quotient, 

1 ?. i 1 

C. 2X1 2)2X72 3X1 2)3X72 iofl 2)iof72 iofl2 )iof72 

6 6 6 6 ^^^* 

Multiplying dividend and divisor by the same number does not 
change the quotient; and 

Dividing dividend and divisor by the same number does not 
change the quotient, 

8. Geneeal Peinciples of Division. 

L Multiplying the dividend or dividing the divisor mul' 
tiplies the quotient. 

IL Dividing the dividend or multiplying the divisor di- 
vides the quotient, 

in. Multiplying or dividing both dividend and divisor by 
the same number does not change tfie quotieir^^ 
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§ 3. GENERAL PRINCIPLES OF FRACTIONS. 

9m Any change in either term of a fraction produces a 
change in the value of the fraction. 

1. With a given denominator, the greater the numerator the 
greater the value of the fraction ; and the less the numerator the 
less the value of the fraction, 

2, With a given numerator, the greater the denominator the 
less the value of the fraction; and the less the denominator the 
greater the value of the fraction, 

10. The value of the fraction ^ is ^, Then 

1 ? i 1 

A igxf _ i isy.s_ 5 i2-i-i _ 1 ig-7-s _ i jr^^f^ 
-^* ~n 1 7S "^ 6 7fS ~lf 75 ~1S nence, 

Multiplying the numerator multiplies the fraction; and 
Dividing the num^ator divides the fraction, 

1 ?. 1 ^ 

S -JL.^1 .JL.^1 JL-^L .JL.-1 Hence 

Multiplying the denominator divides the fraction; and 
Dividing the denominator multiplies the fraction, 

J^ 2 3 4 

fi i2Xi _ 1 12XS _i li-i-S _l 12^S _ l -a^^oe 

^* 7fX«~6 72XS~ 6 7S-i-$~' 6 73-7-8" 6 ^^^^^» 

Multiplying both terms by the same number does not change the 
value of the fraction ; and 

Dividing both terms by the same number does not change the 
value of the fraction, • 

11. Genebal Pbinciplbs of Fbactions. 

L MuUiplying the numerator or dividing the denominator 
multiplies the fraction, 

XL Dividing the numerator or multiplj/ing the denomina- 
tor divides the fraction. 

III. MuUiplying or dividing both terms by the same numf 
l^er does not change the val'm of the fraction. 
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§ 4. SHORT METHODS OF COMPUTATION. 

Case L The multiplier a composite number. 

12. Ex. Multiply 83 by 35. 

Explanation. — Since 35 is 5 times 7, 35 
times any number is 5 times 7 times that 
number. I therefore multiply 83 by 7 
and the result by 5, and obtain 2,905, the 
required result. Hence, 

Rule. 
Mvitiply successively by any set of factors of the number, 

Pboblems. 
1. Multiply 4,285 by the factors of 72. 



Process. 

S5 = 5x7 
83xr = 681 
681x5z=:2,905 



2, 42,196 by 108. 

S. 805,061 by 252. 

iy 6. 878 by 21, and by 99. 



6. 30.54 by 42. 

7. 600.05 by b.Q, 

8. .00964 by .032. 



Case II. The multiplier an aliquot part. 

13m An aliquot part of a number is any exact divisor 
of the number. 

^> ^» ^> &nd 2 are aliquot parts of 10. 

14:. The unit of an aliquot part is the number divided 
to obtain the part. 

100 is the unit of the aliquot parts 50, 33 J, 25, 16f, 12-J, etc. 
IB. Table of Aliquot Parts. 
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C 3i is i of 10, ^ ) ( J of 10 ) times 

Since^ 25 is^of 100, 25 P^^^^f ^^^7 h of 100 f that 

(500 is i of 1,000, 500 ) ^™^®^ ^ U of 1,000 ) number. 

C 8 qt. are \ bu., ) the r 8 qt. ) C i of ) the ( 1 bu. 
Since-} 6 in. are j ft., 5- cost-? 6 in. S- is -J i of V cost ^ 1 ft. 

( 400 lb. are i T.. ) of (4001b.i (iof) of < 1 T. 
Hence, 

16* Rule. 

Multiply by the unit of the aliquot part^ and divide the 
product by the number of aliquot parts in the unit. 

Pboblems. 
What is the product of 



3. 491x500? 

4. 364 Xli? 



5. 2.015X2,500? 

6. 7.14 xief? 



1. 3 J times 582 ? 
^. 25 times 1,Y35? 
How much must I pay 

7. For 12^ bu. of chestnuts, at $3.25 a bushel ? (I2j=| of 100) 

8. For 83 J A. of land, at $15 an acre ? (83j=^ of 1,000) 

9. For 198 bar. of apples, at $3.33 J a barrel ? 

10. For 1 grt. gro. of clothes-pins, at Ij cents a dozen ? 

11. For 625 bu. of potatoes, at $.75 per bushel ? 

12. For 376 bu. of com, at $1.12 J a bushel? 

• 

Case III. The multiplier 9, 99, or any number ex- 
pressed by 9's. 

10—1=9 ; 100—1=99 ; and so on. Consequently, 10 times any num- 
ber, less the number, is 9 times the number; 100 times any niun- 
ber, less the number, is 99 times the number ; and so on. Hence, 

17. Rule. 

Annex as many 0*8 to the multiplicand as there are 9^8 in 
the mvUiplier^ and subtract the multiplicand from this result. 



4 



Pboblems. 
1, 7,496 by 99. 4. 80,207 by 99,999. 



Multiply -12, 6,842 by 999. I 5. 227,641 by 999,999. 

(3, 16,971 by 9,999. \ 6. 'i^^^^^^^'^Wil ^o^.^QQ. 
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Case IV. The divisor a composite number. 

18. Ex. Divide 2,905 by 35. ^ 

Jl ROCESS. 

Explanation.— -Since 35 is 5 times 1,-^^ of:_ f; j 

of any number is | of ^ of that num- ^rt^- ^^ — ^ ^ ' 

ber. I therefore divide 2,905 by 5 and 2,905-^5 = 581 

the result by 7, and obtain 83, the re- 581^7=z 83 
quired result. Hence, 

RuXB. 
Divide successivdy by any set of factors of the number. 

Pboblems. 
1. 40,600 by the factors of 56. 



Divide J ^' 2>310 by 35. 

I 3. 179,412 by 48. 
. 4. 27,030 by 6.4. 



5. 1,720.32 by 168. 

6. 100.625 by 1.25. 

7. 87,444 by 2,520. 



Casb V. The divisor an aliquot part. 

( 3^ is ^ of 10, ) any C ^ 3 times ) as many ( 10. 

Smce -j 25 isjof 100, [• number j 25 4 tunes [• times as -j 100. 

(500 is J of 1,000, ) contains ( 500 2 times ) it contains ( 1,000. 

r 1 bu. is 4 times 8 qt., ^ the r 1 bu. is 4 times ^ the r 8 qt. 
Since •< 1 doz. is 3 times 4, [• cost •< 1 doz. is 3 times [• cost •< 4. 
(IT. is 5 times 4001b.,) of (IT. is 5 times ) of (4001b. 

19* Rule. 
Divide by the unit of the aliquot part, and multiply the 
quotient by the number of aliquot parts in the unit. 

Problems. 
What is the quotient of 

1. 4,280-^2j? 3. 66,000-^333j? 

4. 119-r-16f ? 



2. 13,460-7-600? 



6. $478.50^12^? 
6. $35.48^$.20? 



p,. , ( 7. Of 1 box of oranges, at 156.75 for 25 boxes. 

flf f 1 ^- ^^^ ^^^^ ^^ muslin, at $1.40^^ for 12^ yards, 
the cost I p Q^ J ^^^ ^^ g^g^j^ ^^ $8.12i for 250 pounds. 

10. $4.25 \ is the ( yards of cloth, \ i $1.25? 

11. $13.18i V value of -I pouudaoiWtl^xA ^\. IA5L^\ 

I^. $9,641 j bow many ( barreVa oi\>^^l, N VV-^ft?^^ 
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§ 5. CONVERSE REDUCTIONS. 

20* Converse operations are those arithmetical proc- 
esses that are the reverse of each other. 

a* Subtraction is the reverse of addition ; hence. 

Addition and mbtracHon are converse operations. 

b. Division is the reverse of multiplication ; hence, 

MuUiplication and division are converse operations, 

Cass L A decimal to a fraction. 

21* Any decimal may be written in two forms. 

7 tenths is .7 or ^ ; 59 thousands is .059, or ^f 8v ; 3 ten-thou- 
sandths is .0003, or xv^vv- 

In the decimal form, the unit is indicated by the position 
of the decimal point. In the fractional form, it is expressed 
by the denominator, which is 1 with as many ciphers an- 
nexed as there are decimal places in the decimal. 

Ex. I. Express .125 in fractional form. Process. 

Explanation. — I write the number without 225 = ^^^ = -^ 
the decimal point for a numerator, and * ^^^^ ^^ 

under it I write its denominator, 1,000. 

Ex. 2. Reduce .083^ to the Process. 

fractional form. .083 4^= ?^ — -^^ = -4 

• 3^ 1000 ~ sooo li 

Rule. 

Write the given number without the decimal point for a 
numerator, and under it torite its denominator. 



Problems. 

1, Reduce .3*75 to a fraction. 

2, Reduce .9125 to a fraction. 

3, Reduce .85 to a fraction. 

7. Reduce 18.75 to a mixed fractional number. 

8. .00016 of a mile = what fractional part of a mile ? 
P. .02i of a week is what iiactional ^zxt of a week ? 

M BeducG $.16^ to tlie fraction oi ^ ^o^i^x. 



4. .1625= what fraction? 

5. .00064= what fraction? 

6. .06875= what fraction? 



